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PROBLEM TO BE SOLVED: To provide a consumables management 
method and a consumables management system in which the time 
of exhaustion of toner supplied by a cartridge is estimated exactly, 
and its exchange is urged. 

SOLUTION: When a toner low signal 1 is transmitted to a service 
center 101 from a users instrument 102, the service center 101 
estimate the time of exhaustion of toner Sbaseii on the type of the 
cartridge, and the occurrence period of ihts toner low signal. The 
user is informed of the estimated result and delivery and recovery 
of the cartridge by a delivery contractor are performed at the time 
and date accepted by the user. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The article-of-consumption managerial system which carries out [ having a residue warning acquisition 
means acquire the residue warning information which shows that a residue of said article of consumption reached 
the specified quantity from the device which uses an article of consumption, a prediction means predict the date 
which said article of consumption quenchs based on said residue warning information, and an output means output 
warning which will stimulate exchange of said article of consumption by date predicted by said prediction means, 
and ] as the feature. 

[Claim 2] Said prediction means is an article-of-consumption managerial system according to claim 1 characteriz d 
by predicting a date which it quenchs from a residue of an article of consumption based on a stage which acquir d 
information which shows specific consumption of an article of consumption, and said residue warning information. 
[Claim 3] It is the article-of-consumption managerial system according to claim 2 which is further equipped with a 
data accumulation means to store at least data in which both a periodic change of the amount of said article of 
consumption used, and both [ either or ] of orientation of consumption of said article of consumption are shown, and 
is characterized by said anticipation means amending a date predicted further with reference to data stored in said 
data accumulation means. 

[Claim 4] An article-of-consumption managerial system according to claim 3 characterized by accumulating furth r 
information, which was further equipped with a quantity-of-production information acquisition means to acquire 
periodically information which shows an amount of a product by said device from said device, and was acquired with 
said quantity-of-productlon information acquisition means in said data accumulation means as dSata in which 
orientation of a periodic change of said article of consumption and fluctuation of consumption of an article of 
consumption is shown. 

[Claim 5] It is the article-of-consumption managerial system according to claim 4 which calculates average valu of 
specific consumption of an article of consumption required in order to produce a product of unit quantity, 
accumulates calculated average value further with said data accumulation means from consumption of said 
quantity-of-production information and said article of consumption, and is characterized by using said average valu 
for said prediction means as specific consumption of said article of consumption. 

[Claim 6] It is the article-of-consumption managerial system according to claim 4 which calculates average valu of 
specific consumption of an article of consumption required in order to produce a product of unit quantity, 
accumulates calculated average value further with said data accumulation means from consumption of said 
quantity-of-production information and said article of consumption, and is characterized by using said average valu 
for said prediction means as specific consumption of said article of consumption. 

[Claim 7] An article-of-consumption managerial system given in claim 1 characterized by connecting with said 
device with a telecommunication means thru/or any 1 term of 6. 

[Claim 8] Said output means is an article-of-consumption managerial system according to claim 7 characterized by 
outputting a period by day which said article of consumption quenchs from a day whose delivery of a new article of 
consumption is attained to a terminal set up according to said device, and carrying out a screen display of said 
p riod on this terminal. 

[Claim 9] An article-of-consumption managerial system according to claim 8 characterized by having further an 
input means into which a date of delivery of a new article of consumption and recovery of a used article of 
consumption is made to input to warning displayed on a terminal by said output means. 

[Claim 10] An article-of-consumption managerial system according to claim 9 characterized by having further a 
request means to publish delivery of a new article of consumption, and a request of recovery of a used article of 
consumption to the predetermined destination, based on a date inputted by said input means. 

[Claim 11] Said device is an article-of-consumption managerial system given in claim 1 characterized by having the 
printing section of an electrophotography method which uses a toner as an article of consumption thru/ or any 1 
term of 1 0. 

[Claim 12] An article-ofr-consumption managerial system according to claim 11 characterized by thing of a printer, a 
copying machine, or facsimil included for ither at least at said devic . 

[Claim 13] Said article of consumption is an articl -of-consumption manag rial system according to claim 11 or 12 
charact rized by being th xchangeabie cartridge by which a toner was enclosed with the interior. 
[Claim 14] Th article-of-consumption management method which carries out [ having the r sidue warning 
acquisition production proc ss of acquiring the residu warning information which shows a r sidue of said articl of 



consumption having reached th sp cified quantity from th d vice which uses an article of consumption, the 
prediction production process which predict the dat which said article of consumption qu nchs bas d on said 
residu warning information, and the output production process which output warning which will stimulat exchang 
of said articl of consumption by date predicted by said prediction production pr c ss f and ] as th f ature. 
[Claim 1 5] Said pr diction production proc ss is an articl -of-consumption managem nt method according to claim 
14 charact rized by pr dieting a dat which it quenchs from a residue of an articl of consumption bas d on a stage 
which acquir d information which shows sp cific consumption of an articl of consumption, and said residu warning 
information. 

[Claim 16] It is the article-of-consumption management method according to claim 15 which is further equipped 
with a data accumulation means to store at least data in which both a periodic change of the amount of said articl 
of consumption used, and both [ either or ] of orientation of consumption of said article of consumption are shown, 
and is characterized by said anticipation production process amending a date predicted further with reference to 
data stored in said data accumulation means. 

[Claim 17] An article-of-consumption management method according to claim 16 characterized by accumulating 
further information which was further equipped with a quantity-of-production information acquisition production 
process of acquiring periodically information which shows an amount of a product by said device from said devic , 
and was acquired according to said quantity-of-production information acquisition production process in said data 
accumulation means as data in which orientation of a periodic change of said article of consumption and fluctuation 
of consumption of an article of consumption is shown. 

[Claim 1 8] It is the article-of-consumption management method according to claim 1 7 which calculates average 
value of specific consumption of an article of consumption required in order to produce a product of unit quantity, 
accumulates calculated average value further with said data accumulation means from consumption of said 
quantity-of-production information and said article of consumption, and is characterized by using said average valu 
for said prediction production process as specific consumption of said article of consumption. 
[Claim 19] It is the article-of-consumption management method according to claim 17 which calculates average 
value of specific consumption of an article of consumption required in order to produce a product of unit quantity, 
accumulates calculated average value further with said data accumulation means from consumption of said 
quantity-of-production information and said article of consumption, and is characterized by using said average valu 
for said prediction production process as specific consumption of said article of consumption. 

[Claim 20] An article-of-consumption management method given in claim 14 characterized by connecting with said 
device according; to a telecommunication production process thru/or any term of 19. 

[Claim 21? Said output production process fs an article-of-consumption management method according to claim 20 
characterized by outputting a period by day which said article of consumption quenchs from a day whose delivery of 
a n w article of consumption is attained to a terminal set up according to said device, and carrying out a screen 
display of said period on this terminal. 

[Claim 22] An article-of-consumption management method according to claim 21 characterized by having further an 
input production process into which a date of delivery of a new article of consumption and recovery of a used 
article of consumption is made to input to warning displayed by said output production process on a terminal. 
[Claim 23] An article-of-consumption management method according to claim 22 characterized by having further a 
request production process which publishes delivery of a new article of consumption, and a request of recovery of a 
used article of consumption to the predetermined destination based on a date inputted according to said input 
production process. 

[Claim 24] Said device is an article-of-consumption management method given in claim 13 characterized by having 
th printing section of an electrophotography method which uses a toner as an article of consumption thru/or any 1 
term of 23. 

[Claim 25] An article-of-consumption management method according to claim 24 characterized by thing of a print r, 
a copying machine, or facsimile included for either at least at said device. 

[Claim 26] Said article of consumption is an article-of-consumption management method according to claim 24 or 
25 characterized by being the exchangeable cartridge by which a toner was enclosed with the interior. 
[Claim 27] A computer-readable storage characterized by storing a computer program for realizing an article-of- 
consumption management method of a publication in claim 14 thru/or any 1 term of 26 by computer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Th technical field to which invention belongs] This invention relates to the article-of-consumption management 
method and article-of^consumption managerial systems in a device which use an article of consumption called th 
cartridge filled up with the toner etc., such as a printer. 
[0002] 

[Description of the Prior Art] Conventionally, the toner was enclosed with the cartridge, and if the residue of a ton r 
was lost, there was a device of the cartridge type of exchanging the whole cartridge among the devices of the 
el ctrophotography method which consumes a toner as record material, such as a printer and facsimile, especially 
record material. If this method can exchange cartridges easily and other consumables, such as an imprint object, ar 
pr pared in the cartridge, it can also exchange that component with exchange of a cartridge and has the advantag 
that maintenance is very easy. Moreover, the manufacturing cost of the main part of a device can be reduced by 
dividing and giving a part of configuration of a device to a cartridge. 

[0003] As for this cartridge (it may be hereafter called CRG for short), used cartridges are also collected being sold 
to a device user usually through a marketing channel from the maker of the device which uses it by the appliance 
maker. Drawing 31 (A) is drawing showing the selling gestalt of a cartridge. A cartridge is sold out from a dealer in 
exchange for the price to a user, and is sold with a gestalt, and a user manages the bought cartridge for user itself. 
It s lis out and a gestalt is a gestalt here which has a user buy a cartridge (CRG) completely. 

[CNDG4] Drawing 31 (B) is drawing showing how recovery of" & used cartridge was performed conventionally. As shown 
in this drawing, the users method of collecting by putting into the box carrying a used cartridge fnto a dealer **** 
or for recovery, and sending to a recovery base was common. 

[0005] Moreover, the gestalt of a maintenance of the conventional main part of a device is shown as drawing 31 (C). 
Thus, since the main part of a device also sold out articles of consumption, such as a cartridge, and was sold with 
th gestalt, unless the maintenance contract was contracted with the dealer, the user needed to maintain the 
device for user itself, or needed to request repair (spot repair) if needed. 

[0006] On the other hand, this method counts output number of sheets, and is charged for every number of she ts 
of that at a user. There is also such [ conventionally ] a charging system that sells out and is called click charge 
apart from a gestalt. This is a method used for the copying machine etc., and it has a counter for counting the 
number of sheets copied to the copying machine. According to a user s request, an engineer goes to a user's sit 
periodically. The engineer recorded difference with the counter value which checked the value of a counter reading, 
its value, and last time as the number of copies while maintaining the copying machine, and the method of charging 
th total value of the amount of money according to the number of copies and the costs of maintenance at a user 
was taken. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in order for a printer etc. to be unable to predict a toner pi c 
but to always make it usable into operating time amount, if a toner piece arises, a reserve cartridge must always b 
secured so that it can exchange immediately. If the storage area for a cartridge is prepared and it always becom s 
Lycium chinense about stock, the costs for it will occur. 

[0008] Moreover, the user itself has to perform the stock control of the cartridge for it, and order. If the number of 
printers managed especially increases and the class of cartridge increases, the business of this stock control and 
ord r will become very complicated, and will reduce that user's productivity for management of a cartridge, or 
exchange. 

[0009] Thus, the down time will be produced in order to exchange cartridges, after a toner piece will arise by a us r 
keeping a cartridge if you leave the management and maintenance by the user to an external contractor etc. in 
order [ although it must maintain, ] to lose the down time of a printer, and to avoid this, management and. Moreov r, 
if cartridg s are xchanged so that a toner pi c may not aris , th amount of toners which is not us d will incr as 
and increas of wast of a resourc or cost will be caused. That is, a user's effort mitigation, and all compaction of 
th down time of a device, saving of a r sourc and r duction at cost w re unsatisfying. 

[0010] Furthermore, it was difficult for recov ry of a used cartridg to hav to caus action that th user its If 
carries a us d cartridge into a d aler, or carri s into a recovery bas , and to gath r recovery. For this reason, ev n 
if it manufactured so that reusable or recycling of the cartridge itself might b possibl , it was difficult a reuse or to 
recycle at a high rat . 
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[001 1] Moreov r, in th copying machin which do s not adopt a cartridge typ , since d terioration of compon nts 
b com s large and becom s larg [ maint nanc costs such as exchang of the compon nts accompanying this, ] 
so that the numb r of copi s increas s, the maint nance contract of th maintenance servic tariff according to th 
number of copi s is common. However, in the print r using the proc ss cartridge (only h nceforth a "cartridge") 
which contains a ton r, a developm nt counter, etc., since many of components which are easy to produc failure 
by the article of consumption or deterioration ar contained in the cartridg , periodical maint nanc and check ar 
not usually rarely performed by requesting r pair from a serviceman tc. And v n if ther is much print number of 
sheets, the costs which maintenance takes do not necessarily become large. Therefore, when a maintenance 
contract is made in the printer of a cartridge-type, a maintenance service tariff is usually fixed irrespective of 
output number of sheets. 

[001 2] a cartridge type [ in / on the other hand / a printer ] — a supplement of an article of consumption and 
exchange of components — once — and although seen and excelled from the point of that it can do easily, 
maintenance, and check, a used cartridge poses a problem from the position of an environmental problem. In ord r 
for each maker to strive for the used cartridge at recovery, decomposition, and reclamation and to solve an 
environmental problem, improvement in the recovery of a used cartridge is indispensable. 

[0013] Moreover, before becoming print impossible, there are also many printers which emit warning of a toner 
pi ce, but even if this warning is carried out. the print of dozens of - hundreds of sheets is possible, and there ar 
f w users who exchange cartridges immediately after, warning. Therefore, when a toner residue decreased, the user 
had forced the reprint by the blur of a print,, or removed the cartridge, and had the problem of forcing it the time and 
effort of shaking and re-equipping right and left 

[0014] This invention was not made in view of the above-mentioned conventional example, can predict the 
expiration date that a loss does not occur in an article of consumption from the residue of an article of 
consumption, and cannot apply the burden of device maintenance to a user, but can raise productivity when using a 
d vice, and it aims at offering further the article-of-consumption management method and system which made 
recovery of a used member easy. 

[001 5] Moreover, the further purpose of this invention is offering the managerial system and method of improving 
the recovery of a cartridge while improving convenience when a toner residue decreases, maintaining the 
convenience in the printer by using a cartridge. 
[0016] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention consists of the 
following means. That ias/tftftas a residue wa#nhn£ acquisition means acquire residue warning information wftich shows, 
that a residue of saio 9 a rtiidfe of consumption reached the specified quantity from a devfce which uses an article of 
consumption, a prediction means predict a date which said article of consumption quenchs based on said residue 
warning information, and an output means output warning which will stimulate exchange of said article of 
consumption by date predicted by said prediction means. 

[001 7] Said prediction means predicts still more preferably a date which it quenchs from a residue of an article of 
consumption based on a stage which acquired information which shows specific consumption of an article of 
consumption, and said residue warning information. 

[0018] Having further a data accumulation means to store still more preferably data in which both a periodic chang 
of the amount of said article of consumption used, and both [ either or ] of orientation of consumption of said articl 
of consumption are shown at least, said anticipation means amends a predicted date further with reference to data 
stored in said data accumulation means. 

[001 9] It has further a quantity-of-production information acquisition means to acquire still more preferably 
information which shows an amount of a product by said device from said device periodically, and information 
acquired with said quantity-of-production information acquisition means is further accumulated in said data 
accumulation means as data in which orientation of a periodic change of said article of consumption and fluctuation 
of consumption of an article of consumption is shown. 

[0020] Still more preferably, from consumption of said quantity-of-production information and said article of 
consumption, average value of specific consumption of an article of consumption required in order to produce a 
product of unit quantity is calculated, calculated average value is further accumulated with said data accumulation 
means, and said average value is used for said prediction means as specific consumption of said article of 
consumption. 

[0021] Still more preferably, from consumption of said quantity-of-production information and said article of 
consumption, average value of specific consumption of an article of consumption required in order to produce a 
product of unit quantity is calculated, calculated average value is further accumulated with said data accumulation 
means, and said average value is used for said prediction means as specific consumption of said article of 
consumption. 

[0022] It conn cts with said d vie with a t I communication means still mor pr f rably. 

[0023] A period by day which said articl of consumption quenchs from a day whos delivery of an articl of 

consumption with said output means it is still mor d sirabl and new is attained is outputt d to a t rminal set up 

according to said devic , and a scr en display of said period is carried out on this t rminal. 

[0024] It has furth r still more pref rably an input means into which a dat of d liv ry of a new articl of 

consumption and recovery of a us d article of consumption is mad to input to warning display d on a terminal by 

said output means. 
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[0025] Based on a dat inputted by said input m ans, it has further still mor preferably a request means to publish 
delivery of a new articl of consumption, and a r qu st of recovery of a used article of consumption to the 
pr determined destination. 

[0026] Said device has still mor preferably th printing section of an lectrophotography method which uses a 
toner as an articl of consumption. 

[0027] further — d sirabl — said d vie — a print r, a copying machin , or facsimile — eith r is included at I ast. 
[0028] Said articl of consumption is the xchangeable cartridge by which a toner was nclos d with th int rior 
still more preferably. 
[0029] 

[Embodiment of the Invention] The feature is explained before explaining the details of the cartridge managerial 
system which is the gestalt of operation concerning this invention. 

[0030] (1) The accounting system (print number-of-sheets accounting system) according to print number of she ts 
was realized about the cartridge-type printer. Thereby, the following effects are acquired. 

- Price can be paid and sold out at once for a user, and payment of printing costs can be distributed compared with 
a g stalt. 

- The use number of sheets in a printer unit and grasp of the amount of money are attained. For this reason, if a 
printer is packed per its post, grasp of the amount of money in its post unit etc. is also easy. 

- The package management including two or more devices of all built into the cartridge managerial system besides a 
printer is attained. It becomes possible for performing volume discount to the user who consumes in large quantiti s 
by this etc. to give one's service for every user. 

- The system was automated using the network. Thereby, it is not necessary to apply personnel expenses. By th 
conventional click charge method, in order to require a help, going to check a counter itself caused an increase of 
cost 

- The condition of a printer can be grasped in a network and a serviceman's count of a user visit can be pressed 
down to the minimum. 

- Since it can charge to it as long as a user uses a printer, stabilization of a profit is attained for a seller. This do s 
th effect of [ for a user ] improvement in serviceability. 

[0031] (2) Delivery and recovery of a cartridge were systematized using the network. Thereby, the following effects 
ar acquired. 

- By arranging delivery and recovery on a network, the time and effort about arrangements is reduced and it 
contributes to the reduction tin cost. 

- combination with a maintenance — high — 'it can consider as ah added value system. 

- Since all managements perform in a service center, a user should just print. 

- Recovery of a used cartridge can be ensured. 

- Since the condition of a printer is grasped in the service center, an article-of-consumption piece and a repair 
demand can be answered quickly, and the down time can be decreased. 

[0032] (3) A non-volatile storage is given to a cartridge and it was made to be possible [ the data of arbitration / 
storing ]. Thereby, the following effects are acquired. 

- Exact data is collectable with every cartridge. 

- For this reason, the schedule of delivery and recovery can be created more to accuracy. 

- Since a toner piece can be predicted more correctly, as many toners as possible can be used, without a toner 
pi ce making it generate. This contributes to saving of a resource or cost reduction. 

[0033] Hereafter, the cartridge managerial system which has the above-mentioned feature is explained. 
[0034] [The gestalt of the 1st operation] 

<System configuration> drawin g 2 is drawing showing an example of the system configuration of a cartridge 
managerial system. This system has an appliance maker's service center and user site which were connected 
through the telecommunication networks [, such as the telephone line and the Internet, ] 205, such as a public lin 
and a dedicated line. Although two or more user sites are usually connected to one service center and two or m r 
service centers may also exist, here explains only within one service center and one user site. In addition, especially 
th user site of this operation gestalt is the user who exchanged contracts that service and accounting are carri d 
out with the print number-of-sheets charging system of this system with the appliance maker or the dealer. 
Moreover, the service center is prepared by the appliance maker and dealer a contract of was made with the us r, 
and performs maintenance, delivery of a cartridge and offer of recovery service, accounting, etc. to a user. In 
addition, the telecommunication network 205 is the same as that of the remote two-way communication means in 
drawing. 

[0035] Gateway 202 is connected with the telecommunication network 205 in the service center 101. Network 
S rver 204 for managing the database server 201 for managing the data base mentioned later, a personal comput r 
(PO203, and LAN is connected to this Gat way 202 by LAN. The data base 1999 mentioned lat r is built by th 
databas server 201. Moreover, PC203 is us d as a window t rminal which carries out processing in a servic 
center 101. In PC203 which is a window t rminal, in order to perform proc ssing by th side of the servic center in 
drawin g 10 thru/or drawing 1 2 mention d later, a services module 210 and th analysis system 220 for performing 
prediction of a ton r pi ce are carried ut. Moreover, th display of a user interface screen etc. is p rformed at the 
window terminal 203. In addition, it is an xample, and if th configuration of this service cent r has the structur 
which incorporates th data from th t lecommunication n twork 205 to PC203, and the structur which accesses 
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a data bas 1 999 from PC203. it is enough. 

[0036] Gat way 207 is connect d to th telecommunication n twork 205 in th us r sit 102. PC208 and printer 
100b ar connected to th Gateway 207 by LAN. PC208 has local printer 100a. Print r 100b and PC208 can acc ss 
the telecommunication n twork 205 through LAN. Furthermor , in th us r sit , the facsimil 206 conn ct d to th 
telecommunication n twork 205 by circuit with another Gat way 207 has s t. PC208 is us d as a window terminal 
which carri s out proc ssing in a us r sit . In PC208 which is a window terminal, th user modul 250 for performing 
proc ssing by th side of the user sit in drawing 11 thru/or drawing 12 m ntion d lat r is perform d. Moreov r, th 
device module 240 for transmitting data from a device called the toner low signal and print number of sheets in 
drawing 10 and drawing 12 which are mentioned later to a service site is contained in the device in which direct 
access is possible on facsimile 206 or the telecommunication network 205 printer 100b. In a device like printer 100a 
connected to the telecommunication network 205 through a host, the device module 230 for transmitting data from 
a device called the toner low signal and print number of sheets in drawing 10 or drawing 1 2 to a host is contained. In 
this case, the transfer module for transmitting the signal received from the device to the service site 100 is 
contained in a host. 

[0037] Thus, it is possible between each device of the user site 102. and a service center 101 to connect always or 
if needed and to communicate mutually. 

[0038] In addition, when it is only indicated as a user site or a service center below, each window terminal is point d 
out In this example, although a window terminal is the computer connected to LAN of each site, it may form the 
network which connected each window terminals with the direct telecommunication network 205. Moreover, all of 
the printer and facsimile of the user site 102 shall be charged with a print number—of^sheets charging system. 
[0039] (Computer) The block block diagram of a personal computer is shown in drawing 3 . PC is performing the 
program written in ROM307 or OS written in RAM302. and an application program by CPU301, and the procedures 
(for example, a services module, a user module, etc.) mentioned [ which mention later and various-kinds-control ] 
lat r are realized. HD303 and FD/CD (a floppy disk drive or CD drive)308 are file memory data medium, and store a 
program file and a data file. Especially FD/CD308 have an exchangeable storage, and can supply data and a program 
to PC from the data medium. A keyboard and a pointing device 309 are input devices for a user to input, and the 
user interface later mentioned with a display 304 is realized. The LAN interface 306 is an interface circuitry for 
connecting with LAN. The printer interface 305 is an interface for making local connection of the printer, and only 
PC208 is using it for PC in the example of drawing 2 . A modem, a router, etc. are the devices for connecting with 
the telecommunication network 205, and Gateway 202 and Gateway 207 are using the remote interface 310 by 
draw ing 2 . Since a telecommunication network is not restricted to the telephone line if when it is not the telephon 
llhe^ the interface adapted to the communication network is used. By such configuration, the computer of a service 
center and a user site is connected mutually. 

[0040] (Facsimile) Drawing 4 is the cross section showing the configuration of facsimile 206. In drawing 2 , the 
manuscript feeding device 4101 of the reader section 1 feeds up to platen glass 4102 with one manuscript at a tim 
sequentially from the last page, and discharges the manuscript on platen glass 4102 after reading actuation 
termination of a manuscript. If a manuscript is conveyed on platen glass 4102, will turn on a lamp 4103, and 
migration of the scanner unit 4104 will be made to start, and the exposure scan of the manuscript will be carried 
out The reflected light from the manuscript at this time is led to CCD series (it is called Following CCD) 4109 with 
mirrors 4105, 4106, and 4107 and a lens 4108. Thus, the image data outputted from CCD4109 in which the image f 
the scanned manuscript is read by CCD4109 is transmitted to image I/O control unit 4110, is encoded, and is 
transmitted to the destination of a telecommunication screen oversize through the circuit which is not illustrated 
[ which was connected to image I/O control unit 41 10 ]. 

[0041] On the other hand, if a facsimile signal is received from a telecommunication network, it will be decoded and 
the laser light-emitting part 4201 will be driven by the laser driver 4221 of the printer section 2 according to the 
decoded image data. Then, the laser beam according to image data is made to emit light to the laser light-emitting 
part 4201. This laser beam is irradiated by the photoconductor drum 4202, and the latent image according to a las r 
beam is formed in a photoconductor drum 4202. The portion of the latent image of this photoconductor drum 4202 
adheres to a developer with the development counter contained in a toner cartridge 4203. And to the timing which 
synchronized with exposure initiation of a laser beam, paper is fed to the recording paper from either a cassette 
4204 and the cassette 4205, it conveys to the imprint section 4206, and the developer to which the photoconductor 
drum 4202 adhered is imprinted on the recording paper, the recording paper with which the developer rode is 
conveyed in the fixing section 4207 — having — the heat and pressure of the fixing section 4207 — a developer — 
th recording paper — a law — it acts as a person. The recording paper which passed the fixing section 4207 is 
discharged with the discharge roller 4208, and a sorter 4220 contains the discharged recording paper at each pin, 
and classifies the recording paper. In addition, a sorter 4220 contains the recording paper at the best pin, when 
classification is not set up. Moreover, when double-sided record is set up, after conveying the recording paper till 
th plac of the discharge roller 208, th hand of cut of the discharg roller 4208 is reversed, and it leads to a r - 
feeding conveyance way by the flapper 4209. When multiplex r cord is s t up, it leads to a r — f ding conv yanc 
way by th flapper 4209 so that even th discharge roller 4208 may not conv y the recording paper. The recording 
paper led t the re-fe ding conveyanc way is fed to th imprint s ction 4206 to th timing mentioned above. 
[0042] Thus, facsimile 4206 has realized transmission and reception of an image. 

[0043] Drawin g 7 shows the control configuration of facsimil 206. In drawin g 7 , since a printer is driven to 
ROM706, a control program, font data, tc. are stor d, and facsimile reception and printing actuation are realized by 
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performing the program containing a device module by CPU701. The data suppli d from th outside is stor d in 

xternal m mory 705. A control unit 707 is th panel which was united with th display, a condition is displayed by 
this and also a user can p rform an actuation input The remot interface 703 is on of th interfac s for 
connecting with th tel communication networks 205. such as a modem. 

[0044] The scanner section 704 is the scann r s ction 1 of drawing 4 , and th printing section 708 is quivalent to 
the printer s ction 2 shown in drawin g 4 . The printing section 708 is equipp d with a cartridg 4203. Th cartridg 
4203 is equipped with memory 4203a which can writ in a non-volatile, with w aring of a cartridg 4203, it connects 
with the control section and the electric target of facsimile 206, and writing and read-out of memory 4203a becom 
possible from CPU701 or CPU which is not illustrated [ which the printing section 708 has locally ]. The data by 
which reading appearance was carried out from memory 4203a can be sent out to LAN or a host through the LAN 
interface 704 or the host interface 703. In addition, memory and a control section are calling it only electric 
connection including these topologies that can send and receive a signal here, although it does not necessarily 
restrict having connected at the electric contact but may connect also with non-contact gestaiten, such as an 

lectric wave and a lightwave signal. 
[0045] (Printer) Drawing 5 shows the cross section of Printers 100a and 100b. In drawing 5 , the form for printing is 
supplied with the feed roller 803,806 and the conveyance roller 804,807 from the form cassette 802 or either of 805. 
It is specified at the time of printing from the host computer with which this printer is used for whether it is which 
**** for sheet paper cassettes, a form should pass the resist roller 808 — the bottom of a toner cartridge 810 — a 
passage — a photoconductor drum 81 1 top — forming — having had — a toner — an image — the imprint roller 15 
— a form imprints with a charge. The toner image on a photoconductor drum makes a toner adhere to the 
electrostatic latent image which was emitted from the laser scanner unit 809 and reflected with the reflecting mirror 
81 7 and which was formed of the laser beam modulated by the picture signal, and it is made to develop it. 
[0046] The form with which the toner image was imprinted is heated on the fixing drum 81 2, and the fused toner is 
established on a form. It is oriented whether the form which passed the fixing roller goes into the double-sided unit 
820, or it is discharged by the double-sided deflector 813. When a form is turned upwards and discharged, a 
discharge trajectory is further switched by face up / face down selector 814. In face down discharge, a form is 
turned rightward [ of drawing ], turns down the field printed immediately before on the face down discharge tray 816 
with the face down discharge roller 81 5, and is discharged. When face-up discharge is chosen, from the face-up 

xhaust port 819, the printed field is turned up and it is discharged on a non-illustrated tray. The location of fac 
up / face down selector is detected by the sensor, and is outputted as a signal. 

[0047} On the other hand, when double-siMed printing ks chosen, th© f<wrm included in the double-sided unit 820 is* 
conveyed with the conveyance roller 821, and is once laid on the double-sfaed' tiray 826. The form with which 
printing of one side ended is conveyed with the feed roller 822 from a double-sided tray. If the double-sided pass 
824 is once sent and the back end of a form reaches the double-sided conveyance roller 823 mostly, the convey d 
form will rotate the reversal deflector 825 whose rotational center corresponds with the abbreviation double-sided 
conveyance roller 823 until a left end reaches a trajectory 828. If a form is turned to hard flow (left-hand side of 
drawing) and is conveyed in the condition, the left end of a form will be raised by the deflector, will be conveyed with 
the double-sided pass pickup roller 828 as it is, and will reach the resist roller 808. An image is formed by the back 
in the same trajectory and procedure as the usual printing. 

[0048] The print control is performed by the directions from a host computer at the time of double-sided printing. 
For example, in order to print efficiently, to one-sheet **** both sides, print a form, and it is not discharged, but 
th re is the control method of supplying a form to the development section and printing it by turns from a medium 
tray and a double-sided tray, namely, — as the sequence of printing — "1st sheet table" -> "2nd sheet table" -> 
"1st sheet reverse side" ->"3rd sheet table" -> "the 2nd sheet reverse side" — like -> "4th sheet table" -> "3rd 

she t reverse side" -> > "3rds reverse side from last" -> "one-last sheet table" ->"the 2nd sheet reverse sid 

from last" -> "the last one-sheet reverse side" Except for hidden printing following a table at the beginning and th 
last, respectively, printing of a table and the reverse side is performed by turns. The form with which the surface 
was printed is sent into a double-sided unit, and the form with which the rear face was printed is discharged on a 
paper output tray as it is. That is, the form will be discharged by the paper output tray if an image is formed in th 
form which the form with which an image is formed in the form supplied from the medium tray was sent to the 
double-sided tray, and has been sent from the double-sided tray. 

[0049] As it said that the control at the time of double-sided printing is not what was restricted to this, printed on 
both sides at a time, and printed both sides also like the following form, printing is advanced and the thing of it can 
be carried out. Such control can be switched with the instruction from a host computer. 

[0050] moreover, if it becomes, it can obtain, even if only the number of sheets for which two or more sheets of 
forms can be laid in a double-sided tray and which can be laid in a double-sided tray carries out one side printing 
and picks out a form from a double-sided tray one by one after it, and can also print to field of one of the two. This 
can also switch the m thod of control from a host computer, if a host comput r can know th capacity on a doubl - 
sided tray. 

[0051] Control of the whole printer is p rformed by th control unit 801 according t th instruction from a host 
comput r. Furthermor . the double-sid d unit 810 can b d tach d and attach d, and the information whether it is 
attach d or it is r mov d is detect d by the sensor, and is passed to a host comput r. 

[0052] Her , the cas serves as covering which can be fr ly opened and closed on a cartridge 810, and closing 
motion of the cov ring can b d tected by th sensor, mor ov r, when the cartridg is quipped with memory, th 



THIS PAGE BLANK <uspto) 



means of data which carri s out reading app aranc and writes in is prepar d to th memory. 
[0053] Moreover, th s nsor in which it is shown that the toner residue in a cartridg deer ased to th specified 
quantity is built in th cartridge, and devic s, such as a print r or facsimil mention d later, output a toner low 
signal in r spons to the det cting signal from th sensor. That is, a ton r low signal is a signal which shows that 
th toner residu reached th pr det rmin d amount. This ton r low signal is g nerated in r spons to the 
detecting signal from a cartridg , when th cartridge is quipped with th residu sensor. Howev r, by updating print 
number of she ts and the rate of printing by making the tim of cartridg xchang into an initial stat at every 
printing, the device which uses a cartridge without a residue sensor can presume a near residue, and can generat a 
toner low signal. 

[0054] Drawing 6 is the control configuration of Printers 100a and 100b. In drawing 6 , since a printer is driven to 
ROM606, a control program, font data, etc. are stored, and printing actuation is realized by performing the program 
by CPU601. The data supplied from the outside is stored in external memory 605. A control unit 607 is the panel 
which was united with the display, a condition is displayed by this and also a user can perform an easy actuation 
input. The host interface 603 is an interface for connecting a printer as local printers, such as a personal computer, 
and printer 100a is using this in drawing 2 . The LAN interface 604 is an interface for connecting with LAN, and 
printer 1 00b is connected to LAN through this in drawing 2 . 

[0055] The printing section 608 is the device itself shown in drawing 5 , and it is equipped with a cartridge 810. Th 
cartridge 810 is equipped with memory 810a which can rewrite a non-volatile. With wearing of a cartridge 810, it 
connects with the control section and the electric target of printer 100a or 100b, and writing and read-out of 
m mory 810a become possible from CPU601 or CPU which is not illustrated. [ which the printing section 608 has 
locally ]. The data by which reading appearance was carried out from memory 810a can be sent out to LAN or a 
host through the LAN interface 604 or the host interface 603. 

[0056] (Configuration of a cartridge) A cartridge 810 or the configuration of 4203 (it is only called a cartridge 810 
below) is shown in drawing 8 . As shown in drawing, printer 100a, b, or facsimile 206 is equipped with a cartridge 810. 
Semiconductor memory 810a (about a cartridge 4203, it is 4203a) is attached in the cartridge 810, by wearing of a 
cartridge, it connects with the main part of a printer electrically, and R/W becomes possible. Moreover, although not 
shown in drawing 8 , the display panel for displaying the data shown in drawin g 9 especially cartridge type ID / s rial 
number, the total printing number of sheets, a toner residue, etc. may be prepared. Since cartridge type ID / serial 
number is determined and is not changed at the time of manufacture, it may be printed and recorded, on the case of 
a cartridge. Since the total printing number of sheets and a toner residue are values which change according to us 
of a cartridge, a display panel is needed in order to display these values. As a display paneil the small liquid crystal 
display panel containing the control circuit and backup power supply etc, can be used.- Moreover, if the display 
device which can leave a display condition is used even if it intercepts power supplies, such as a ferroelectric liquid 
crystal, for example, a power supply is supplied from the main part of a device, and just needs to attach a display 
panel in a cartridge. In having a display panel, it doubles with the transmit timing of the toner residue mentioned 
lat r, or updates a display with the device using a cartridge periodically. 

[0057] Thus, an intact cartridge and the cartridge currently used can be distinguished according to the appearanc 
of a cartridge by displaying the information about the condition of a cartridge called identifiers, toner residues, and 
printing number of sheets, such as its cartridge type ID /• serial number, on the cartridge itself. For this reason, in 
case cartridges are exchanged, for example, an operator (a user or serviceman) incorrect-recognizes a used 
cartridge to be a new cartridge, and it can prevent equipping with a used cartridge. 

[0058] Drawing 9 is drawing showing an example of the data stored in memory 810a. Total count / total jam count, 
and the printing number of sheets and the jam number of sheets 902,903 for every size which shows all the numb r 
of sheets and all the jam number of sheets which were printed using the cartridge are stored in memory 810a. By 
th device by which it was equipped with this cassette, these counters are added, whenever it performs 1-page 
printing. Although the value which shows the residue of a toner itself may be stored in the toner residue 904, the 
output (namely, toner low output) of the sensor which is not illustrated [ which detects that toners decreased in 
number to the specified quantity ] may be stored as a flag. 

[0059] Furthermore, cartridge ID / serial number 907 for identifying cartridge each are stored in memory 810a. 
Cartridge ID / serial number 907 is beforehand written in at the time of manufacture or shipment Furthermore, data 
called the service center destination used as the destinations, such as a toner piece report, may be stored in 
m mory 810a. It is written in. 

[0060] A beginning-of-using day / end date 905 stores the date by which use was started, respectively, and the 
date which use ended, for this reason — being alike — for example, cartridge ID / serial number in use beforehand 
saved when it was detected that covering was opened and closed by the closing motion sensor of covering of a 
cartridge, and cartridge ID / serial number which carried out reading appearance from the cartridge are measured, 
and if inharmonious, a cartridge regards it as what was exchanged and should just write in the date at that time as a 
beginning-of-using day. Mor ov r, if th dat is surely writt n in as a us nd date every 24 hours, for xample, a 
us nd dat is recordable. Duration of servic 906 should just also writ th p riod from a beginning-of-using day 
to a us end dat in a us end date and coincidenc . 

[0061] In th system of this op ration gestalt, the abov data is held to th cartridg . In addition, hereafter, when it 
is only called printing numb r of she ts, all th data about printing number of sh ets, such as printing number of 
sh ets, th total printing number of sheets, tc. for every size, shall be included. 

[0062] <Cartridge managem nt and an accounting procedur >, next the xchang management proc dur of the 
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cartridg in said system are explained. In addition, especially a us r sit points out th user who xchanged 
contracts that servic and accounting ar carri d out with this cartridge managerial system with th appliance 
maker or the dealer. Drawin g 1 shows the outlin of a management procedure. 

[0063] In print r 100a in the us r sit 102, 100b. or facsimile 206, g n rating of the condition (Ton r Low), i. ., a 
toner low, that toners d creas in number below to the specifi d quantity det cts it by th sensor built in the ton r 
cartridg . This condition is notifi d to a s rvice center 101 as toner low signal ** from th user sit 102. In addition, 
although it is only called th s rvic c nt r, this report is pass d to PC203 on which a s rvic s modul functions in 
a service center. 

[0064] The carrier beam service center 101 takes out delivery of the new toner cartridge to the user site 102, and 
request ** of recovery of a used cartridge for this to the delivery contractor 103, and reply ** about the schedule 
of delivery is obtained from the delivery contractor 103. In addition, the data transmitted to PC208 on which a us r 
module functions from a service center 101 also about a user site is passed. 

[0065] A service center 102 transmits delivery of a cartridge, and notice ** of recovery to the user site 102 based 
on the reply obtained from the delivery contractor. However, it is not transmitted simply but this notice includes the 
sequence of schedule aojustment with a user as mentioned later. 

[0066] On the other hand, the delivery contractor 103 receives the schedule on which it decided by delivery of a 
cartridge, and notice ** of recovery from a service center 101, and carries out new delivery [ of a cartridge ] **. 
and recovery ** of a used cartridge to the user site 102 according to the schedule. The delivery contractor 103 
carries the collected cartridge to the recovery base 104 further. 

[0067] At the recovery base 104, from the memory of the collected used cartridge, required data is read and the 
read data is stored in the data base which a service center 101 manages. 

[0068] With delivery of such cartridges, print number-of-sheets data ** based on the printing number-of-sheets 
count read from memory 820a of a cartridge is transmitted to asynchronous from the user site 1 02 to a service 
center 101. 

[0069] A service center 101 calculates the tariff according to the received print number-of-sheets data, and 
transmits billing ** to the user site 102. A user is paid for a service center by the method of payment which fixed 
the charged amount of money separately. Moreover, the payee at this time may be a payee separately fixed other 
than the service center. 

[0070] Thus, the service center 101 has realized altogether the notice to collection of required data, delivery of a 
cartridge and arrangements of recovery and generation of accounting information, and the arranged user site 102 of 
a schedule or accounting information from the user site taking advantage of the notice (notice o5 a toner Ibw) of th 
event from the user site 102 through the telecommunication network 205. 
[0071] Next, the details of the procedure of drawing 1 are explained below by drawing 10 . 

[0072] <Sequence of notice [ of the exchange schedule of a cartridge ] and adjustment drawing 10 and drawing 1 1 
show the procedure for adjusting the schedule for exchange of a cartridge between a service center 101 and the 
us r site 102. The portion indicated to be a user site is carried out by the user site 102 in drawing 10 . Furthermor , 
the step indicated to be a device in processing of the user site 102 is performed with the device module 230.240 of 
each device with which it is equipped with a toner cartridge, and the step indicated to be a host is performed with 
host computers, such as PC to which the device was connected. Moreover, the portion indicated to be a service 
center is processing carried out by the services module 210 of a service center 101. 

[0073] Drawing 10 shows the procedure to transmission of the notice of a toner low from the user site 102. and its 
reception by the service center 101. First, a toner low is detected in Printers 100a and 100b or facsimile 206 of th 
device which a user holds at step 1001, for example, drawing 2 , and the information is outputted as a toner low 
signal with the device module 230,240. Here, if devices are facsimile 206 and printer 100b, the toner low signal will 
be transmitted to a service center 101 as toner low signal [ of drawin g 1 ] **. Cartridge ID / serial number read 
from the cartridge with the information which shows that it is a toner low are attached to this toner low signal. 
Furthermore, information, such as a toner residue and printing number of sheets, may be attached to a toner low 
signal if needed. When a cartridge has the memory which memorizes information like drawing 9 . such information is 
acquired from memory and transmitted to a service center through the telecommunication network 205. When it 
do s not have memory, as mentioned above, it is used as information to which the residue of the toner which the 
cartridge was started to use and was presumed with dry accumulation printing number of sheets or the rate of 
printing is attached. 

[0074] If it is the printer by which local connection was made at the host like printer 100a in a device, a toner low 
signal will be published to a host. In this case, a host receives a toner low signal at step 1002. After that, according 
to the topology to the host's telecommunication network (remote two-way communication means), if the host is 
accessible on a telecommunication network, a toner low signal will be notified to a service center 101 from a host at 
step 1004. On the other hand, if access on a telecommunication network is impossible or access is forbidden, a host 
will input the data in which a manager is a help, for example, a toner low is shown from the personal computer 208 
of drawin g 2 , and will make it transmit to a s rvic center 101 as a toner low signal (step 1003). 
[0075] A s rvic center 101 rec ives th toner low signal transmitt d by on of m thods at step 1005. It progr sses 
to the st p of drawing 1 1 after that. 

[0076] Processing of drawin g 1 1 is performed in the services modul and th analysis modul 220 on PC203 of a 
service cent r 101. When transmitting data to the user site 102 from a s rvic cent r 101 in drawing 1 1 , a 
transmission plac becomes th window terminal 208 and processings, such as a display of a user interface scr en, 
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are carried out with the user module 250. 

[0077] In drawin g 1 1 , processing separat s in st p 1 1 01 first by whether the data input method to the analysis 
system in a service center 101 is automatic, or it is a manual. Step 1101 does not n c ssarily n d to be perform d 
in a service center. This is a false step for expr ssing th procedure according to th configuration of a service 
center, and th actual processing in a service center b gins from step 1 102 or step 1 103 according to the 
configuration. 

[0078] In a manual input, a scr n display for notifying an actuation person in charg of rec ption of a toner low 
signal is performed at step 1 102, and the information on the analysis system for managing a delivery schedule is 
made to input into it by the person in charge. 

[0079] The data which was read from the toner low signal and cartridge which were received on the other hand in 
the automatic input is inputted into the analysis system 220 as it is (step 1 103). Here, when toner residue 
information and printing number-of-sheets information are attached to the toner low information that it was 
inputted, such information is also received with cartridge ID / serial number in a service center, and it is inputted 
into an analysis system. 

[0080] If data is inputted into the analysis system 220, by the analysis system, the date injury prediction of the 
ton r piece will be carried out, and the candidate of a delivery day will be determined based on it (step 1 104). About 
this prediction procedure, it mentions later. Although a next step may be performed by the help, it shall automat 
altogether here. 

[0081] Decision of the candidate of a delivery day notifies the delivery contractor 103 of the day (step 1 105). If th 
candidate of a suitable delivery van or a delivery van is determined at step 1 106 and step 1 107, a user will be 
notified of an anticipation exchange stage from a service center (step 1 108). 

[0082] To the carrier beam user site 1 02, the user interface (UI) screen of drawin g 13 is displayed with the user 
module 250 of PC208 in this. If the purport to which an operator carries out cartridge exchange to this screen is 
inputted (O.K.), it will change to the screen of drawing 14 . On this screen, an operator inputs the time for which it 
wishes out of an anticipation exchange period. 

[0083] The inputted appointed day is transmitted to a service center 101. In a service center 101, a user is notifi d 
of the time of the scheduled day of the delivery and recovery for which it opted based on this appointed day, and a 
final check is searched for (step 1 109). The screen displayed by the user side at this time is drawing 16 . 
[0084] A delivery contractor is also notified of the time decided with the above procedure, and a delivery contractor 
carries out delivery and recovery of a cartridge in the specified time. 

[0085] <Predictfa>n of toner ?>fac&> drawing 19 is a block diagram usedi<££i3r?e criteria which decide on the schedule 
of delivery / recovery day which is perform&d by the analysts system 2W in step 1 1 04 and in which showing the 
procedure of expecting the stage of a toner piece. 

[0086] The data base 1999 is built by the database server 201. The printing number-of-sheets transition 1915, th 
rat 1916 of average printing per cartridge, the cartridge delivery day 1917, the toner low signal generation day 
1918, the accumulation daus of consumprtion 1906, and the accumulation printing number of sheets 1907 are 
accumulated in this data base 1 999 for every user. Moreover, the toner piece signal generation day 1 908 for every 
cartridge, the toner low signal generation day 1909 for every" cartridge, the duration of service 1910 for every 
cartridge, the use number of sheets 1911 for every cartridge, and the printing number-of-sheets data 1912 for 

very cartridge are also stored by transmitting the data recorded on the memory of a cartridge to a service cent r 
at a recovery base etc. 

[0087] The rate 1916 of average printing per cartridge is accumulating the rate 1913 of average printing for every 
cartridge computed from the use number 1 903 of a cartridjge, the recovery day 1 904, and the printing number-of- 
sheets data 1905 per cartridge. Moreover, the printing number-of-sheets transition 1915 accumulates the printing 
number-of-sheets data 1905 on monthly, and is accumulated as monthly transition. 

[0088] Furthermore, from the collected cartridge, the average period 1920 to a toner piece is actually searched for 
from the rate 1919 (this is called for for every class of cartridge) of average printing of a cartridge more exact than 
the rate 1913 of average printing, and a toner low, and this is also accumulated in a data base 1999 from it. 
[0089] In prediction, it remains from the rate 1919 of average printing of a cartridge, the number of sheets 1921 
which can be printed is predicted first and the period 1922 from there to a toner piece is predicted. At this time, a 
for cast can also be amended using data, such as the printing number—or-sheets transition 1915. it was obtained — 
in quest of the suitable delivery day 1923, an anticipation exchange stage is outputted from the period 1922 to a 
piece, and the generating day 1901 of a toner low signal. To a user site, from the time whose delivery is attained 
with reference to stock, a delivery schedule, etc. to the prediction day of a toner piece is outputted as a candidate 
of an exchange day. 

[0090] Drawing 20 is drawing showing the contents of the amendment for expecting a toner piece stage more 
correctly. For example, suppose that the toner low signal was received in the service center on August 31. Sine 
cartridg ID / s rial number is contain d, it r mains in a toner low signal from the rat of av rag printing of a 
cartridg sam type, and it turns out that ther is 1000 numb r of sheets which can b print d. If th last printing 
numb r of she ts is 1000 p r moon, it turns out that th r maining toners go out on month after, and it is 
necessary to exchang cartridges by then. 

[0091] Correction value is r f rr d t here. When it turns ut that there is 2000 printing number f sh ets around 
th moon, and the amount f printings is incr asing the stag in September to Decemb r the twic last year from 
th monthly printing number-of-sheets transition 191 5 by this year, these values also show that printing of 4000 p r 
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moon may b perform d, if it b comes in Sept mber. 

[0092] If 1000 sheets which ar the number of sh ets which can b printed with th r maining ton r are converted 
into a period in this amount of presumed printings, it turns out that a ** toner may be maintain d only for th 
quadrant moon and about one week. Then, as an anticipation xchang stag , S ptember 7 on w ek after is 
obtained from August 31. To a user, th period from the day wh n delivery of a cartridge is attain d to Sept mb r 7 
is shown as a candidate of delivery and a recov ry day. 

[0093] Based on the data stor d in the data bas as mention d above, th anticipation exchang stag was first 
calculated from the average value, and the called-for anticipation exchange stage is further amended from the 
periodic orientation. that this can also be gained from a data base and fluctuation and the latest etc. In this way, th 
date of a more exact toner piece can be predicted and it can be indicated to a user that the anticipation day is 

xchangeable in a cartridge by then. In addition, when it is expected that the period which can be printed with a ** 
ton r is very long, in order to let it use a toner as much as possible, you may carry out limiting to the predetermined 
days containing the day of the toner piece expected in delivery of a cartridge, and the period of a recovery day, for 
example, one week, etc. If the period which can be printed with the remaining toners in this case is predicted to be 
January [ after ], one of the last week of it will be shown to a user as a candidate of delivery and a recovery day. 
[0094] Moreover, when a service center 101 receives cartridge ID / serial number, and a toner residue with a ton r 
low signal, the day which serves as a toner piece from cartridge ID / serial number, and a toner residue can be 
predicted more to accuracy. For example, if cartridge ID / serial number is known, the model of device with which 
th cartridge is used can be limited. Therefore, using cartridge ID / serial number obtained from the cartridge, and 
th information on a toner residue, it limits to the device which uses the cartridge, and can ask for the average rat 
of printing, or print number of sheets. Prediction of a much more exact toner piece is attained by amending this for 
th information of the periodic change and orientation which are managed in the data base 1 999. 
[0095] Furthermore, if the cartridge delivered for every user in the service center is managed, it can distinguish to 
whether to be the cartridge currently used with which device by what user. In a data base 1999, the whole user, if 
ton r consumption, the rate of printing, print number of sheets, etc. are further managed for every model in each 
user, information, such as a rate of average printing, a periodic change, and the latest orientation, can be 
accumulated in the device unit installed by the user. A toner piece can be predicted by using like the data base 
which mentioned above every user of this and the information accumulated for every device. 

[0096] Thus, since the stage of a toner piece is predicted with high degree of accuracy and it can decide on delivery 
and the recovery schedule of a cartridge, the toner of a cartridge can be made to exhaust as much as possible by 
doubling the exchange stage of a cartridge at the stage which aitoner piece produces. This contributes to saving of 
a resource. Since it has furthermore charged according to print number of sheets with the print number-of-sheets 
charging system, if the toner discarded while it has been intact can be reduced, the part cost can be lowered and it 
will contribute to the reduction in a tariff, or increase of a profit margin. 

[0097] <Sequence of accounting> drawin g 1 2 is drawing showing the procedure for charging according to the number 
of sheets printed in the user site. Here, an accounting sequence shall be started considering the print number-of- 
sheets data periodically sent from a user site as a cause. However, it may be started according to the demand from 
a s rvice center, and a toner low signal may be started as a cause. Moreover, it may be made to perform accounting 
business, such as issue of the bill by the service center, to asynchronous with transmission of the print number-of- 
sh ets data to a service center from a user site. 

[0098] In drawing 1 2 , the portion which the portion indicated to be a user site is carried out by the user site 102, 
and is indicated to be a service center is processing carried out in a service center. Moreover, in processing of a 
us r site, the step indicated to be a device is performed by the device by which it is equipped with a toner cartridg , 
and the step indicated to be a host is performed with host computers, such as PC to which the device was 
connected. Moreover, once print number-of-sheets data is transmitted to a service center 101, the communicati n 
link with a service center and a user site turns into a communication link of each window terminals. 
[0099] First, in drawing 12 , the print number-of-sheets data generated after the last accounting sequence is 
transmitted to a service center 101 with a device module from the device with which the contract of the print 
number-of-sheets charging system contained to the user site 102 is carried out (steps 1201 and 1202). Since 

xchange and accounting of a cartridge are performed to asynchronous, the print number-of-sheets data 
transmitted is called for in a procedure which is mentioned later. 

[0100] When the device is connected to the telecommunication network 205 via the host a host computer once 
receives print number-of-sheets data (step 1203), when it minds a help, it is inputted by the manager, and in the 
case of an automatic, the data automatically received to the service center is transmitted (steps 1204 and 1205). 
[0101] In a service center 101, print number-of-sheets data is received (step 1206), and the data is passed to th 
services module 210 of PC203. And with a user module, the print number of sheets of each device is totaled, th 
claim amount of money is calculated based on the value for every user, (step 1208), and the amount of money is 
transmitt d to the user module 250 with detail inf rmation, such as th number of a contract and printing number f 
sh ets, (step 1 209). The screen displayed at this tim is a scr n of drawin g 16 . A d tail is displayed on a sere n 
with the claim amount of money. In r sponding t this claim, when ther ar push and a doubt about th YES carbon 
button, a us r will push the No carbon button and will perform an inquiry and n gotiation separat ly. Finally, 
settlement of accounts is p rformed by th m thod defined b forehand (st p 1210). 

[01 02] Drawing 1 7 is drawing showing an example of the details of steps 1 201 and 1 202 of drawin g 1 2 for sending 
print number of sheets from a user's devic carried out with th devic module 230,240. Drawing 1 7 (a) is th 
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storing fi Id of th print number of she ts which a devic has in the RAM. As a storing field, the non-charged print 
number of she ts 1711 showing th print numb r of sh ts by which th tariff is not paid yet about the toner 
cartridge us d by current, th charg d print number of she ts 1712 which air ady finish d charging a tariff about 
the ton r cartridge by which current wearing is carried out, and the print number of sh ts 1713 by which r ading 
appearanc was carri d out from the used cartridge just b fore xchang of a cartridg ar contained. 
[01 03] in cas print number-of-sheets data is transmitted from a d vie , th value of print numb r of sheets to th 
charged print numb r of she ts 1712 which carried out r ading app aranc of the print numb r of sheets, and 
carried out reading appearance is first subtracted from the memory of a cartridge, and the value is stored as non- 
charged print number of sheets 171 1 (step 1701). The non-charged print number of sheets is transmitted to a 
service center or a host (step 1 702). If it is finally able to check that non-charged print number of sheets has been 
transmitted, 0 will be set to the non-charged print number of sheets 1711, and the print number of sheets read from 
the cartridge to charged print number of sheets will be set. 

[0104] On the other hand, when exchanged in a cartridge, a device carries out the procedure of drawing 18 . After 
covering of the cartridge stowage established in the main part' of a device opened the procedure of drawing 18 , 
when it is closed again, or when a power supply is switched on, a cartridge is carried out as what may have been 
exchanged. It is detected by the sensor whether covering of a cartridge stowage is open. In the processing 
sequence after [ immediately after covering of a cartridge was able to open ] power supply off, a device reads print 
number-of-sheets data from the memory of the cartridge with which it is then equipped, and saves it as print 
number of sheets 1713 of a cartridge. 

[0105] Then, if covering of a cartridge was closed or a power supply is switched on, cartridge ID / serial number is 
read in the cartridge by which current wearing is carried out, and it compares with- cartridge ID / serial number read 
and saved after cartridge exchange (step 1801): The result is judged at step 1802, and if the same, since cartridg s 
are not exchanged, they will end processing. 

[0106] On the other hand, since cartridges are exchanged if not the same, read cartridge ID / serial number are 
sav d as current cartridge ID / serial number (step 1 803). 

[0107] And the saved print number of sheets is read from the print number of sheets 1713 of a cartridge (step 

1804) , and the value which subtracted the value of print number of sheets to the charged print number of sheets 
171 2 by which reading appearance was carried out there is added to non-charged print number of sheets (step 

1805) . 

[0108] And 0 is set to the charged print number of sheets 1712 (step 1806). 

[0109(1 & part for the claim of a tariff to already have finished with dewag m this way among the print number of 
sheets recorded on the cartridge and a part not to be asked yet are distinguishable. For this reason, a user can be 
ask d for the exact tariff based on non-charged print number of sheets in accounting. 

[01 10] In addition, it is supplied, without collecting a tariff substantially to the new cartridge delivered by the user. 
[0111] The print number-of-sheets charging system charged according to print number of sheets is applicable also 
to devices, such as a printer which supplies a toner by the toner cartridge as mentioned above. By applying a print 
number-of-sheets charging system, the activity of exchange and recovery of a cartridge is asynchronous, and th 
tariff structure according to the amount of printings can be realized. If it turns on the service side of a maker or a 
vender, since a continuous and stable profit is expectable by this, expansion of service etc. can be aimed at. 
Mor over, in order to perform data collection for a print number-of-sheets charging system through a network, th 
portion through a help can be reduced and the data of high degree of accuracy can come to hand quickly. 
[01 12] Moreover, by making it the managerial system which expects the toner piece stage of a cartridge more 
correctly interlocked with, the jump of the cost price by abandonment of an intact toner can be prevented, and it 
becomes possible to put the print number-of-sheets charging system about a cartridge on the commercial base. 
[01 13] If it turns on a user side, since fluctuation of the cost for printing will decrease and a check and guess of a 
tariff can be simply performed from print number of sheets on the other hand, the check of the payment amount of 
money and budget-ization of printing cost become easy, and contribute to the productivity drive of these activities. 
[01 14] In addition, when a device transmits print number of sheets, cartridge ID / serial number may also be 
transmitted to coincidence. In this case, a service center receives this and stores data in the data base of drawing 
20 . 

[01 1 5] <Maintenance of device> drawing 21 shows a procedure when fault arises to the device which a user holds. 
With this operation gestalt, since the user site and the service center are connected in the network, a report and 
repair request of fault generating can also be performed through a network. 

[01 1 6] If a user's device detects failure and generates fault information, when the device is connected to the 

tel communication network 205 and it connects with the telecommunication network 205 through direct or a host in 

th service center through it, fault information will be transmitted to a host (step 2101). 

[01 1 7] When [ when a device does not maintain the sensor of fault ] the generated fault is undetectable, or when 
the devic is not connect d to th t lecommunication n twork, an operator inputs fault information into th 
telecommunication n twork 205 by th manual at the host who conn cted with th dir ct or telecommunication 
network 205 (step 2102). 

[01 18] When fault information is transmitt d to a host a host r ceiv s fault information (st p 2103) and fault 
information is transmitt d to a servic c nter automatically (st p 2105) through (step 2104) an operator's hand. 
[01 19] In a servic center, if fault information is received (step 2106), it will b a manual automatically, information 
required for an applianc mak r's servic agency and repair contractor will b notifi d, and a sch dul will b 
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adjusted betw en a s rvic agency or a contractor (step 2107). Th adjust d schedul is transmitted to the window 
terminal 208 of a user sit , and if a sch dul is adjusted further and it is d cided (step 2108), r pair will b 
performed on the sch dule on which it decided. 

[01 20] Drawing 22 (a) is a scr en displayed wh n a schedul is notified to a us r site from a s rvice c nt r in st p 
2108. A us r chooses a schedul on this sere n and returns a service cent r. 

[0121] Drawin g 22 (b) is a screen for ch eking the contents of fault beforehand. A us r choos s the cont nts of 
failure which correspond out of th displayed candidate, and transmits to a servic cent r. Drawing 22 (b) may b 
displayed at the time of adjustment of a schedule, and may be displayed before schedule adjustment. If the user is 
made to notify of the contents of fault before schedule adjustment, the degree of failure can also be made to reflect 
in a schedule. 

[01 22] Thus, notice of fault and adjustment of a repair schedule can also be performed through a network. In this 
way, although the serviceman who does check and repair of a printer is dispatched to a user from a service center 
on the adjusted schedule, in this case, any tariffs other than the tariff according to the data about print number of 
sheets are not collected substantially. 

[01 23] as mentioned above, in the print number—of-sheets accounting system accounting system concerning this 
op ration gestalt over use of a removable printer, the cartridge which contains a toner and a development count r 
at I ast The data, about the print number of sheets which is outputted from the printer by which it was equipped 
with the cartridge and which was printed in the printer concerned, and the data about the toner residue in said 
cartridge While supplying a service center through a telecommunication means, a service center While collecting th 
tariff according to the data about the print number of sheets supplied through the telecommunication means from 
the user of a printer The new cartridge with which exchanges for the cartridge in a printer and it should be equipp d 
bas d on the data about a toner residue is supplied to the user, without collecting a tariff substantially. 
[0124] Furthermore, the tariff according to the data about print number of sheets While supplying the data about th 
failure of the printer concerned which is contained in the maintenance service tariff to said printer, and is further 
outputted from the printer by which it was equipped with said cartridge to said service center through a 
telecommunication means The service center has dispatched the serviceman who checks and fixes a printer, 
without collecting tariffs other than the tariff according to the data about print number of sheets substantially bas d 
on the. data about the failure of the printer supplied through the telecommunication means. 

[0125] Furthermore, the function of a service center is collecting used cartridges including a delivery function called 
th delivery contractor of a cartridge in the case of new supply of a cartridge. 

LQt 26] According to the cartridge managerial system *ifr tthis operation gestalt explained beyond the <effect in the 
g stalt of the 1 st operation >, the following effects are acquired. . t 

[0127] (1) When a toner low signal is emitted, in order to predict a toner piece stage and to exchange cartridges at 
th stage, the toner in a cartridge can be made to exhaust and contribute to saving of a resource or reduction of 
th cost price. 

[0128] (2) Since a cartridge is exchangeable just before the toner piece of a cartridge, the down time of devices, 
such as a printer by the toner piece, is lost 

[0129] (3) Since a cartridge is delivered by the user just before the toner piece of a cartridge, hoarded goods of th 
cartridge for exchange, storage, and storage of a used cartridge become unnecessary. 

[0130] (4) Since delivery and recovery of a cartridge are combined, a user loses necessity of carrying a used 
cartridge into a maker or a dealer, and used cartridges can be certainly collected by moreover exchanging for us d it 
immediately after delivery of a new cartridge. 

[0131] (5) It can charge collectively to two or more devices held by the user site. For this reason, accounting and 
maintenance can be performed by the user unit. 

[0132] (6) Since the cartridge itself is equipped with memory and the data of printing records, such as print numb r 
of sheets, is recorded there, the data can be put in a database and stored, it is with it, and prediction of an exact 
toner piece is attained. 

[0133] (7) Exchange of a cartridge can be checked by having discernment data called ID and the serial number 
which show the type of the cartridge for identifying it to a proper in the cartridge itself. Moreover, it can check 
wh ther it is the cartridge delivered by the print number-of^sheets accounting formal contract using these 
discernment data, and the unauthorized use of a cartridge etc. can be prevented. Moreover, the cycle of a reuse and 
r cycling is also manageable. 

[01 34] (8) Since data is given to the cartridge itself, even if it is in the condition removed from the device, printing 
number of sheets etc. can be grasped from the data which the cartridge has. 

[0135] (9) Since data is concentrated and managed in a service center, a more exact printing ratio and an exchang 
stage are calculable. 

[0136] [the gestalt of the 2nd operation] — the system using the cartridge which does not have memory is 
xplain d as 2nd operation g stalt. This system is explained only within diff renc based on th 1st operation 
g stalt Therefor , th overall configuration is as having been shown in drawin g 1 and drawin g 2 , and if it remov s 
that th r is no mem ry in a cartridg , th configuration of a devic is th sam as that of th 1 st op ration gestalt. 

[0137] <Sequ nee of accounting> drawin g 23 is an exampl of a data area prepar d for the memory of th d vice 
charged with the print number—of-sheets charging system of this operation g stalt. The data of a proper is xcepted 
by th cartridg although it is th same as that of th data held fundamentally at the memory of a cartridge. Total 
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printing numb r of she ts / jam number of she ts 2300 show th total which fail d in th number of sheets and 
print which wer printed. Th printing number of sh ets / jam numb r of sheets 2301 of A3, and th printing number 
of sh ets / jam number of sh ts 2302 of A4 show the number of she ts for v ry size. Thes values ar added 

v ry [ 1 ], wh n ver it prints the one-page form of size with which a devic corresponds. 
[01 38] Th s rvic cent r destination 2303 is the d stination which transmits print number of sheets and a ton r 
low signal. This field is used when the d vie is soon conn ct d to the tel communication n twork 205. A cartridg 
type ID is us d in order to notify the class of cartridge to a servic cent r from a d vie . Since it is thought that 
the contents of these fields 2303 and 2304 are rarely changed, you may record on ROM. 
[01 39] Drawing 24 is drawing showing the procedure of accounting which changes into drawin g 12 of the 1 st 
op ration gestalt, and is performed with this operation gestalt. 

[0140] According to the request from a service site, the print number-of-sheets data 2300-2302 of drawing 23 is 
r ad, and it transmits to that a device module is periodical or the host by whom the telecommunication network 205 
or the device was connected according to a connection place (step 2401). 0 will be set to the print number— of- 
sh ets data 2300-2302 by which reading appearance was carried out if transmission is checked. 
[0141] Since steps 2403-2410 are the same as step 1203 of drawing 12 - step 1210, explanation is omitted. 
[0142] Thus, also when a cartridge is not equipped with memory, a service center can be charged according to th 
print number of sheets for every device. Moreover, also to the device which uses the cartridge equipped with 
m mory, since this sequence is effective, it can be changed into the procedure of drawing 1 2 of the 1 st operation 
gestalt and can also use the procedure of drawing 24 of this operation gestalt. Moreover, since only the processing 
by the side of a device is different by drawing 12 and drawing 24 10, it can respond also to the user site to which 
those devices are intermingled by applying the procedure of drawin g 12 to the device which uses the cartridge 
which has memory, and applying the procedure of drawing 24 to the device which uses the cartridge which does not 
have memory. 

[0143] In a <prediction of toner piece> book operation gestalt, the notice of the exchange schedule of a cartridg 
started considering toner low signal dispatch of a device as a cause and the sequence of adjustment are the sam 
as that of drawing 10 and drawing 1 1 in the 1st operation gestalt almost. However, since it cannot have data for 

v ry cartridge, the serial number of a cartridge is not transmitted with a toner low signal. Moreover, the data 
reflected in a data base differs from the 1 st operation gestalt, and the methods of prediction also differ. 
[0144] Drawing 25 is the block diagram used as the criteria which decide on the schedule of the delivery and the 
recovery day which are performed by the analysis system in step 1 104 of drawiag 1 1 showing the procedure of 

xpecting.the stta&e^of a toner piece. 
[0145] The data b#se 2599 is built by the analysis system. The printing number-of-sheets transition T915. the rat 
1916 of average printing per cartridge, the cartridge delivery day 191 7 f the toner low signal generation day 1918, th 
accumulation daus of consumprtion 191906, and the accumulation printing number of sheets 1907 are accumulat d 
in this data base 1 999 for every user. 

[01 46] The rate of average printing per cartridge is accumulating the rate 1 91 3 of average printing by which 1 91 6 
was computed from the use number 1903 of a cartridge, the recovery day 1904, and the printing number-of-she ts 
data 1 905 per cartridge. Moreover, the printing number-of-sheets transition 1 91 5 accumulates the printing numb r~ 
of-sheets data 1905 on monthly, and is accumulated as monthly transition. 

[0147] In prediction, it remains from the rate 1913 of average printing, the number of sheets 2501 which can be 
printed is predicted first, and the period 2502 from there to a toner piece is predicted. At this time, a forecast can 
also be amended using the past rate 1916 of average printing, or data called the printing number-of-sheets 
transition 1915. In quest of the suitable delivery day 2503, an anticipation exchange stage is outputted from the 
period 2502 to the obtained toner piece, and the generating day 1 901 of a toner low signal. To a user site, from the 
time whose delivery is attained with reference to stock, a delivery schedule, etc. to the prediction day of a toner 
pi ce is outputted as a candidate of an exchange day. 

[0148] Drawing 26 is drawing showing the contents of the amendment for expecting a toner piece stage more 
correctly. For example, suppose that the toner low signal was received in the service center on August 31. the 
number of sheets which is called for from the rate of average printing of the last cartridge and which can be print d 
shows that the remaining toners need to go out one month after, and it is necessary to boil them till then and to 
xchange cartridges. 

[0149] Correction value is referred to here. Supposing, as for the stage in September to November, the rate 1916 of 
av rage printing per past cartridge and the monthly printing number-of-sheets transition 1915 show that the rat of 
printing goes up even to 1 0%, the rate of average printing will be about 3 times the last rate of average printing from 
September in November. That is, even a toner piece will be known by that there is nothing only ten days from a 
toner low signal. Then, let September 10 ten days after be the term of the delivery day of the cartridge for a 
supplement from August 31 which is a toner low signal generation day. And to a user, the period from the day wh n 
deliv ry of a cartridge is attained to September 10 is shown as a candidat of delivery and a r covery day. 
[01 50] Th dat of an xact toner piec can b predict d as mentioned abov , and it can b indicat d to a user that 
the anticipation day is exchangeable in a cartridg by then. In addition, when it is xpected that th peri d which can 
be print d with a ** toner is very long, in ord r to I t it use a toner as much as possibl , you may carry out limiting 
to the pr determined days containing th day f th toner piece xpected in delivery of a cartridg , and the period 
of a recov ry day, for xampl , one w ek, etc. If th r is January of a period which can b printed in this cas . on 
of the last w ek of it will be shown to a user as a candidat of delivery and a recov ry day. 
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[01 51] Thus, since the stage of a toner piec is pr dieted with high degr e of accuracy and it can decide on 
delivery / recovery schedule f a cartridge, th ton r of a cartridg can be made to xhaust as much as possible. 
Since it has charged according to print number of she ts in th print numb r-of^she ts charging syst m, if th 
toner discard d whil it has b n intact can be r duced, th part cost can b lowered and it will contribut to th 
reduction in a tariff, or increase of a profit margin. 

[01 52] In addition, the analysis system by which drawin g 25 and drawing 26 w r int rmingled can also be built In 
that case, about the cartridge which is not quipped with memory, a toner pi c is predicted by th m thod of 
drawing 25 and drawing 26 , and a toner piece is predicted by the method of drawing 19 and drawing 20 about a 
cartridge equipped with memory. 

[0153] According to the cartridge managerial system of this operation gestalt explained beyond the <effect in th 
g stalt of the 2nd operation>, the following effects are acquired. 

[0154] (1) When a toner low signal is emitted, in order to predict a toner piece stage and to exchange cartridges at 
the stage, the toner in a cartridge can be made to exhaust and contribute to saving of a resource or reduction of 
the cost price. 

[0155] (2) Since a cartridge is exchangeable just before the toner piece of a cartridge, the down time of devices, 
such as a printer by the toner piece, is lost 

[0156] (3) Since a cartridge is delivered by the user just before the toner piece of a cartridge, hoarded goods of the 
cartridge for exchange, storage, and storage of a used cartridge become unnecessary. 

[0157] (4) Since delivery and recovery of a cartridge are combined, a user loses necessity of carrying a used 
cartridge into a maker or a dealer, and used cartridges can be more certainly collected by moreover exchanging for 
used it immediately after delivery of a new cartridge. 

[0158] (5) It can charge collectively to two or more devices held by the user site. For this reason, accounting and 
maintenance can be performed by the user unit. 

[0159] (6) As compared with the 1st operation gestalt the device as, usual which uses the cartridge which is: not 
equipped with memory is used, and the accounting system of a print number-of-sheets charging system, delivery, 
and a recovery system can be built 

[0160] (7) Since data is concentrated and managed in a service center, a more exact printing ratio and an exchang 
stage are calculable. 

[0161] As a gestalt of [gestalt of the 3rd operation] the 3rd operation, the system except the delivery contractor 
who entrusts delivery business on a network from the system of the 1st operation gestalt is explained. This 
structure of a system; and tfie (Configuration of each device are the same as that of draw ing 2. of the 1st operation 
gestalt thru/or drawing 9 . 

[0162] Drawing 27 shows the outline of the management procedure of the gestalt of the 3rd operation. The same 
number is given about the same message as drawing 1 . 

[0163] In printer 100a in the user site 102, 100b, or facsimile 206, generating of the condition (Toner Low), i.e., a 
toner low, that toners decrease in number below to the specified quantity detects it by the sensor built in the 
cartridge. This condition is notified to a service center 101 as toner low signal ** from the user site 102. In addition, 
although it is only called the service center here, PC203 contained in a service center serves as a report place. 
[0164] The carrier beam service center 101 transmits delivery of a cartridge, and notice ** of recovery for this to 
th user site 102. However, it is not transmitted simply but this notice includes the sequence of schedule 
adjustment with a user as mentioned later. 

[0165] According to the schedule on which it decided by delivery of a cartridge, and notice ** of recovery, a servic 
c nter 101 delivers a new cartridge to the user site 102 (10), collects used cartridges to coincidence (11), and 
carries the collected cartridge to it at the recovery base 104. 

[0166] At the recovery base 104, from the memory of the collected used cartridge, required data is read and the 
read data is stored in the data base which a service center 101 manages. 

[0167] With delivery of these cartridges, print number-of-sheets data ** based on the printing number-of-sheets 
count read from memory 820a of a cartridge is transmitted to asynchronous from the user site 102 to a service 
center 101. 

[0168] A service center 101 calculates the tariff according to the received print number-of-sheets data, and 
transmits billing ** to the user site 102. A user is paid for a service center by the method of payment which fixed 
th charged amount of money separately. Moreover, the payee at this time may be a payee separately fixed other 
than the service center. 

[0169] Thus, the service center 101 has realized altogether the notice to collection of required data, delivery of a 
cartridge and arrangements of recovery and generation of accounting information, and the arranged user site 102 of 
a schedule or accounting information from the user site taking advantage of the notice (notice of a toner low) of th 
event from the user site 102 through the telecommunication network 205. 

[0170] In the configuration of <sequ nc of notic [of the xchang schedul of a cartridg ], and acliustment> 
drawin g 27 , th proc dur in which a ton r low signal is transmitt d to a s rvic cent r 101 from the user sit 102, 
and a s rvic center 101 r c ives it is as having be n shown in drawin g 10 of the 1st op ration gestalt However, 
th proc ssing in the servic c nter which rec iv d the toner low signal becom s like drawin g 28 . 
[0171] In drawing 28 , processing separates in st p 1 101 first by wh ther the data input method to th analysis 
system in a s rvice center 101 is automatic, or it is a manual. Step 1101 does not necessarily ne d to b performed 
in a servic cent r. This is a false st p for expr ssing the procedur according to th configuration of a servic 
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c nt r, and the actual processing in a servic center begins from step 1 102 or st p 1 103 according to the 
configuration. In addition, with this operation g stalt, an analysis system shall be performing the analysis program of 
th procedure later mentioned with referenc to th data bas curr ntly built by the databas s rver 201, and shall 
be r alized on PC203. 

[01 72] In a manual input a screen display for notifying an actuation person in charg of r ception of a ton r low 
signal is performed at step 1102, and the information on the analysis system for managing a delivery schedule is 
mad to input into it by th p rson in charge. 

[01 73] The data which was read from the toner low signal and cartridge which were received on the other hand in 
the automatic input is inputted into an analysis system as it is (step 1 103). 

[0174] If data is inputted into an analysis system, by the analysis system, the date injury prediction of the toner 
piece will be carried out and the candidate of a delivery day will be determined based on it (step 1 104). About this 
anticipation procedure, it mentions later. Although a next step may be performed by the help, it shall automate 
altogether here. 

[0175] Decision of the candidate of a delivery day notifies a user of the day as an anticipation exchange stage (st p 
1108). 

[0176] To the carrier beam user site 102, the user interface (UI) screen of drawing 13 is displayed in this with 
PC208 which is a window terminal. If the purport to which an operator carries out cartridge exchange to this scr n 
is inputted (O.K.), it will change to the screen of drawing 14 . On this screen, an operator inputs the time for which it 
wishes out of an anticipation exchange period. 

[0177] The inputted appointed day is transmitted to a service center 101. In a service center 101, a user is notifi d 
of the time of the scheduled day of the delivery for which it opted based on this appointed day, and recovery, and a 
final check is searched for (step 1 109). The screen displayed by the user side at this time is drawing 1 6 . 
[0178] the serviceman who performs maintenance etc. from a service center 101 according to the time decided with 
th above procedure, and IT staff — the delivery which only delivers is dispatched to a user site, and a device will 
b maintained if there are delivery of a cartridge and recovery, and necessity. The necessary personnel and work 
content which are dispatched are dependent on the contract made with the dealer and maker who manage a servic 
center, and the user. 

[01 79] Moreover, since the accounting system by the charging system (print number-of-sheets charging system) 
depending on print number of sheets is asynchronous, it functions as delivery of a cartridge, and recovery 
completely like the 1st operation gestalt or the 2nd operation* gestalt 

[0180] As mentioned above, with this operation gestalt the system which do^ssnot entrust delivery business on a 
s*etwork can be built. The eftert in this case is the same as the effect of the fst operation gestalt or the 2nd 
operation gestalt. 

[0181] [the gestalt of the 4th operation] — although the configuration with the fundamental system of the 4th 
operation gestalt is the same as that of the 1st operation gestalt it is different from the system of the 1st operation 
g stalt at the point which contains an inventory control system to a user site. As shown in drawing 29 , the 
inventory control system 260 is realized by performing a program predetermined with PC4 in the user site 1 02 etc. 
This inventory control system 260 has also managed in-house stock of a toner cartridge, and is interlocked with a 
cartridge managerial system. Moreover, the computer by which an inventory control system works has necessity 
also with accessible on the telecommunication network 205 it being also direct or indirect 

[0182] Drawing 30 shows the procedure to transmission of the notice of a toner low from the user site 102 in th 
4th operation gestalt, and its reception by the service center 101. First in Printers 100a and 100b or facsimile 206 
of the device which a user holds at step 2901, for example, drawin g 2 , a toner low is detected and the information is 
outputted as a toner low signal with a device module. Here, if devices are facsimile 206 and printer 100b, it will b 
transmitted to PC208 with which an in-house inventory control system works, and the toner low signal will turn into 
an input signal to an inventory control system 260. 

[0183] If it is the printer by which local connection was made at the host like printer 100a in a device, a toner low 
signal will be published to a host In this case, a host receives a toner low signal at step 1002. Then, a toner low 
signal is transmitted to the in-house inventory control system 260 from the host of a device. 

[0184] It judges whether when an inventory control system 260 receives a toner low signal, there is the stock of an 
inventory control system by distinguishing the type of the cartridge which a device uses from the information on 
toner low signal dispatch-origin, or cartridge type ID / serial number information transmitted with a toner low signal 
(step 2903). If there is stock, that will be displayed on the display of PC203 etc. and a users attention will be call d 
(step 2904). 

[0185] When judged with there being no stock, according to the topology of the sending agency device of a toner 
low signal, and the telecommunication network 205, a toner low signal is transmitted to a service center 101 from an 
inventory control system 260. When direct access is possible for a device on the telecommunication network 205, a 
toner low signal is transmitted to a direct servic cent r (step 2907). When conn cting through the host comput r, a 
toner low signal is transmitt d to a s rvic cent r 101 from the host (step 2906). Wh n a telecommunication 
network cannot be access d on-lin , a ton r low signal is transmitted to a servic cent r 101 by an operators 
manual input (st p 2905). 

[0186] In this way, the emitt d toner low signal is receiv d in a servic c nt r 101 (st p 2908), and proc ssing is 
hereaft r advanced with a s rvic s module 210 and the user module 250 in the sam procedur as drawing 1 1 . 
[0187] When the us r is p rforming stock control in addition to th effect [ in / as m ntioned abov / th 1st 
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operation g stalt and the 2nd operation gestalt ] t th cartridge managerial system using a user's stock can be built. 
[0188] 

[Oth r operation gestalten] In addition, even if it appli s this inv ntion to th syst m which consists of two or more 
devices (for exampl , a host computer, an int rfac devic , a reader, a printer, etc.), it may b appli d to the 
equipm nts (for example, a copying machin . facsimil apparatus, etc.) which consist of one d vie . 
[0189] Th purpos of this invention moreov r, the program cod of the softwar of the proc dur of drawing 10 
thru/or drawing 12 which r alizes the functi n of th operation gestalt m ntioned above, drawing 17 or drawing 18 , 
drawing 21 , drawing 24 , drawing 28 , and drawing 30 The storage (or record medium) recorded for every device 
module, user module, and services module according to the activation subject, respectively The device and personal 
computer which are an activation subject are supplied, respectively, and it is attained also when they (or CPU and 
MPU) read and perform the program code stored in the storage. 

[0190] In this case, the function of the operation gestalt which the program code itself by which reading appearance 
was carried out from the storage mentioned above will be realized, and the storage which memorized that program 
code will constitute this invention. 

[0191] Moreover, by performing the program code which the computer read, a part or all of processing that the 
operating system (OS) which the function of the operation gestalt mentioned above is not only realized, but is 
working on a computer based on directions of the program code is actual is performed, and also when the function 
of the operation gestalt mentioned above by the processing is realized, it is contained. 

[0192] Furthermore, after the program code by which reading appearance was carried out from the storage is 
written in the memory with which the functional expansion unit connected to the functional expansion card insert d 
in the computer or the computer is equipped, a part or all of processing that CPU with which the functional 
expansion card and functional expansion unit are equipped is actual performs, and also when the function of the 
operation gestalt mentioned above by the processing is realized, it is contained based on directions of the program 
code. 

[01 93] In addition, this invention does not remain in a toner, for example, can be applied to all articles of 

consumption, such as a photoconductor drum, a fixing member, and a cleaning member. 

[0194] 

[Effect of the Invention] According to this invention, the following effects are acquired as explained above. 

(1) In order to predict the stage which an article of consumption quenchs and to exchange articles of consumption 
at the stage, an article of consumption can be made to exhaust and contribute to saving of a resource or reduction 
of the cost price. 

(2) Since it can be- supplied just before an article of consumption quenchs, the period which becomes more nearly 
unusable [ a device ] than there is no article of consumption is lost. 

(3) Since an article of consumption can be delivered to the user just before an article of consumption quenchs. 
hoarded goods of an article of consumption and the storage of the residual components of an article of consumption 
which kept and quenched become unnecessary. 

(4) Since delivery and recovery of an article of consumption are made into the group, the user loses necessity of 
processing the residual components of the article of consumption which quenched, and the residual components of 
an article of consumption can be certainly collected by moreover exchanging for residual components immediately 
after supply of an article of consumption. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is drawing showing the outline of the cartridge managerial system in the gestalt of the 1st operation. 
[Drawing 2] It is drawing showing the configuration of the user site in the gestalt of the 1 st operation, and a servic 
center. 

[Drawin g 3] It is the block diagram of a personal computer. 
[ Drawin g 4] It is the cross section of facsimile. 
[Drawin g 5] It is the cross section of a printer. 
[Drawin g 6] It is the block diagram of a printer. 
[Drawin g 7] It is the block diagram of facsimile. 

[Drawing 8] It is the external view of a toner cartridge equipped with memory. 

[Drawing 9] It is drawing showing an example of the data memorized by the memory with which a cartridge is 
equipped. 

[Drawing 10] It is the system flowchart which shows the procedure of transmission of a toner low signal, and 
rec ption in the 1st operation gestalt 

[Drawin g 1 1] It is the flow chart which shows the procedure in the service center which received the toner low 
signal in the 1st operation gestalt. 

[Drawin g 12] It is the system flowchart which shows the transmission and processing of accounting information in 
the 1st operation gestalt 

[Drawing 1 3] . It is drawing- showing arri/etxample of UI screen to which cartridge exchange rs urged. 

[Drawing 1 43 It ie drawing showing an exampr© of UI screen for adjusting cartridge exchange time. 

[Drawing 1 5] Delivery of a cartridge. It is drawing showing an example of UI screen to which the check of a recovery 

schedule is urged. 

[ Drawin g 1 6] It is drawing showing an example of UI screen which notifies the claim amount of money. 

[Drawin g 1 7] It is the flow chart which shows the procedure of the print number-of-sheets transmission in a devic . 

[Drawing 1 8] It is the flow chart which shows the procedure at the time of the cartridge exchange in a device. 
[Drawing 1 9] It is the block diagram showing the analysis structure of a system which predicts the toner piece of 
the cartridge in the 1 st operation gestalt 

[Drawing 20] It is the block diagram showing the analysis structure of a system which predicts the toner piece of 
th cartridge in the 1 st operation gestalt 

[Drawin g 21 ] It is a system flowchart until it transmits fault information from a user and results in repair. 
[Drawin g 22] It is drawing showing an example of UI screen for notifying UI screen and the contents of fault for 
adjusting repair time. 

[Drawing 23] In the 2nd operation gestalt, it is drawing showing an example of the data which each device holds. 
[Drawing 24] In the 2nd operation gestalt, it is the system flowchart which shows transmission and processing of 
accounting information. 

[Drawing 25] It is the block diagram showing the analysis structure of a system which predicts the toner piece of 
th cartridge in the 2nd operation gestalt 

[ Drawin g 26] It is the block diagram showing the analysis structure of a system which predicts the toner piece of 
th cartridge in the 2nd operation gestalt 

[Drawin g 27] It is drawing showing the outline of the cartridge managerial system in the gestalt of the 3rd operation. 
[Drawin g 28] It is the flow chart which shows the procedure in the service center which received the toner low 
signal in the 3rd operation gestalt 

[Drawin g 29] It is drawing showing the configuration of the user site in the gestalt of the 3rd operation, and a 
service center. 

[ Drawin g 30 ] It is the syst m flowchart which shows the procedur of transmission of a toner low signal, and 
reception in the 4th operation g stalt 

[Drawin g 31] It is drawing for x plaining the method of sale of th conventional ton r cartridg and recovery, and 
maint nanc . 
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ICJ: y A^fejWTfKWtf. 6£fc©* 'J v 

• ?y >#©ttffi&*y h<7-?T*ifiSU -9— tfxv 

>©n— tP-iSKHm^MStCfea^SZlil^T'S 

[oo.3i] (2) #-hy yyoisaaawaiRS:*^ 
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• ^fy >^©^M&-y— tfx-fe>^"efl2abtv^fe«t) 

[0 0 3 2] (3) h y yi?K^WHMBtlM*& 

ftfe-e, fr*©^-#£f&M*T*f§s£^cLfc. 

let y &© «fc e> &&%tfft£>*i&. 

■ * - h y y y iem*??-* &jkat*^s„ 

• h^-- Wi&J:yiEBttC^IS!re**©T?. h-*— w*i 
[oo33]ot> JttBwa&^ri-s*- h y y SflPI 

[0 0 3 4]. [fU^^fifc©^®] 

<s/*?i*srab^ijpfcfc*- y y s^effiS"*-?*©^ 
PKMB2 o 5 *^LTsa«a*ifc«»^-*©*-^ 

*>*C#UTt«R©:i--1ftM h3WB8KSti»©*51 
zi-eiit>i:-o©-9— ^-fe>^^t>i:o©n.— ifif-f h 

it. «te*-s/^^©yy > nsM ^a^sa^a- 
&q^fcga trrs fc©3Sftfe «»* -^»i &maE« 

fey , a— iftcM UT#^^^ - h y y i?©iE3iS:t>*ta 
$>•£<> 

[0 0 3 5] -9— bfX-fe>f 10 1 ICfeV^li, tf- V 
9x>f2 0 2jWSira'lllH2 0 5 4:«S»a*lTV%S. ^ 

©>y-h^x-Y2 0 2lCl±, l&jZfi-rS-^-^-XSrl: 

a-rsfesbffl-f 5 -*^-^- ^20 14:, A-y-t-;i/ 

3>tfrL-^ (PC) 2 03h, LANZmt&t-to 
<Q%y hC7-^-9— A2 0 4£tfLANtCJ:y88K£ft 
Tv ^ So 5=_>5f/sC-^-9— M2 0 ltCtt^zE-rSf 5 -^ 
K-Xl 9 9 9«««BanTV^. *Ac, -9— 
dr l 0 1 K;fett5*Mfcaif?^&« ni^£> T P C 2 

o 3 isn«p^-ea&^c 2_o*^g^ « 
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ggfrfrofefotc- fr- bfX^S?3.-;i/2 1 0 Yi — *3J 

-So 3gP3g5fi2 0 3T?l4, 3.— tf-f >#-7a:- 

>llBff©«9*&£fcfx3. ~©1*— t?*t>#© 

mat-mvio y , snafflns 205 *»&©t*-* & p 

C 2 0 3 (C9tUi&tKbtB»^ P C 2 0 3 

-^1 99 9 lCT^-feXi"S&ffi*i:^tl«+^T*$) 

[0 0 3 6] :x— tfHM Y 1 0 2tc£wn4, 4*-htf 
I^f207 «^NE9fflm!2 0 5 CgSttStlT^S. *© 10 
^-htfx^f 20 7{Ctt, LANtCj:oTPC2 0 8£ 
^"U>*1 0 0bfc*qjStt3*lTV**. PC2 0 8t4O 
-iiJU-fV y# 1 0 0 a Sr^LTWS. >^100 
b&.tfPC2 0 814. LAN£:frUTj§PKifgffl2 0 5 

icT^-fex-r-2>zii:*^s„ s&jc =l— 9HM YIZ 

14, . f- Y «7X>f 2 0 7 £ i4S!J©[lBS§rej§Bga{US 2 0 
5Kjj»Sftfe7 7*5'^U2 0 6#<;^ftTV*S. 3- 

-if*-f hcsw*«tai«:aiffrs»pss*i:bTttP 

c 2 o 8 mrn^tt- m^w^th^ p c 2 0 8 t* 

14. «j*1-*IS1 1752H1 2(CfeWSrL— tfiM h{U 20 
-5= 77*i/5 'J 2 0 1 0 0 b kvs 

^ y > MSdRfc v x?§©^- # 

1M htCiHS^-Sfe»©-T t A^x ; Ei?3.-;i/2 4 0At£ 
h &*H,T3SW»«IS 2 0 5 tcg^^tiS 
zfvy* i o o a<z><fce>&-?rW":xT*kju aio^ai 

■iXWbT-Zttx Ylzmm-r&fctoOTJUx^i? 30 

a-^/2 3 0^*fti. £©£££&. -5W**»& 
SHtLfcteSSriJ— fc^iM h 1 0 OlcaHB-tSfeA© 
SB&^a.-MJ:*;* Mentis. 
[0 0 3 7] £©J:i»c :x-*fiM h 1 0 2 ©=&!&#§ 
£■9— tf;vfe:v# 10 1 £©1314. &«v*(4£K 

[0 0 3 8] &23, «T^^--9HMh**W4tf- 
#*. #^^nS^4*ft*ft©1M h©LANtC 40 

gswa*ifca>i;3-*"e»*3^ #JBDSB*H±«:ii: 

gSS5i®fSJS2 0 5iC«kotg^L/fc*>y YV—9Z1& 
JfcLTWCfcJUV*. *£, a— h 1 0 2©^J> 

[0039] (a^ifa.-*) S3tc^-v-^-;i/=i>tr 

a-*©^v*»*BI«:a*-4-. PC14, R0M3 0 7 
ICS^ii^fc^d^A, 2&SVH4RAM3 0 2JC# 
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HD3 0 3SlI?FD/CD (7av^r-f 
X*K9>f^*fe»4CDK9-r:0 3 0 8tt77>f^« 

4${CFD/CD3 0 814, IBWSE*36iyi3ft5Iffi'^ 
fe»J, f s -**:?*ny52»«:*©j»^e»PCJC«(&"* 

X 3 0 9 14, *«««*<A**<f -5 feft©A*5W 
fey, ^^^3044:^ fBfi-rsa— ifW 

>^(-7i-^i: , mUV^. LAN-f 
1-^.3 0 frttLANKlSSKWSfeft^Vf-^x— 
xmg&T'&So 7*'J>*-f>*-7i-X3 0 5ttPC 
Kl^yi/fSrD-AASSWrtSfeftC-f^*-^^-^ 
T% H2®0jTttPC2O8€tf*«ttfflLTV^. 'J* 
-M>j(-7x-X3 1 014, ^-rivSVl/-*^, 
jgPfiifHfHI 2 0 5 iCg^TS fe&KDTJU Xffe *J , 13 
2T*14, *f— h«7x^f 2 0 22fctW- h>7X>f 2 0 7# 

WSiaMTCti: v ^*§i=r&c {4*-©iIfBimcip u fe>f > * - ^ 

x-*jW8v*e>*xs. ^©.fcifciraaciy, -9— t^. 

[0040] (77f^!J) Bg4tt, 7ri">5<;2 

0 6©^s:^-riST®®"e$>s. S2ic3svnt, u-^* 

gp 1 (DWm&xmm± 101 tMOfit&ttKEH^&ffiK: l 

#rTo^5 1 ^5b*^x4 1 0 2_bN»a!U MMDMfr 
Sty»ffi»7lft. 7'5f^7^4 1 0 2±(Z)1^S:^ 

m-rs„ ii§w-7"^>#^*4 1 0 2±^ffin$ns 

41, =yy^A 10 3 ^jftXTU h 
4 1 0 4<Z>^i&£ll8$&£-£T, M^S:^3 l fi^c-tS. - 

©nsoflem^&cDfiW^i. .55-4 105, 410 

6, 4 10 7, MS-^yX^ 1 0 SlCioTCCD-f * 
—Vizy-9- (^TCCDi:v^■^)) 4l09^A^n-So 

z:©*^^ jasanfeiBiw©a*ttccD4 1 0 9tc 

J:oTS6»Bl&*l*CCD4 1 0 9frg>ltt£;*il&lBflfc 
7^-^14, ®#SAffi7J0JPSP4 1 1 O/vKlStU x-y 
n- K3*iT. liI#Am7JM»gI54 1 1 0lCg§^^4xfe 
^0^©E1^5:^ LT^PSlfmii-h©^^ 

[0 0 4 1] JBUBWBW^&^r^S/^y-m^S: 

-^IC^CT, ^y>^gi$2©L^— 9*K^-f A4 2 2 1 
tC<fcoT U— !f«31fi9J4 2 0 1 &|S&1-S„ UT, 
®^-^lCf5:D7E:U'--9 f y6S:l/--t3 i |^HJ4 2 0 1 \Z 
^>6$-&So 3© I/— tf^4^6K^A4 2 0 2fCfig|* 
£*U ^th*^A4 2 0 2lC»b--*f%(CfS&^ffi§fcy t 
JBfifcSft-*. i©^tK5A4 2 0 2©##©g[^tC 
14, h-^-*- h 'J v V 4 2 0 3 (CgrSftS^HMWC J: 

oT3»flew*i««3Spa-n*. ^l-t, u-if^©RPJ*§§i& 

fcBBBLfc*-f $ytf~C\ A-fevh4 2 0 43fctI«*-fe'y 
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h4 2 0 5©V^n^e.B2«KS:«S«SLT«9»4 2 

0 6A12U m%i F^A4 2 0 2(Ctf;ff£*lfe5ait$II 

2 0 7 ic«aia*U 2 0 7<D|&£:ffi;frlC£ tJSl 

mnt?&miz%M2n2>. sawn 207 

ia»ll9dSffflO-54 2 0 8fCJ:.oTSfffiS*U 

4 2 2 oi«wa*ifeK«itt&*n*ti®^>K:jRiflb 

Tfi«Ba»Z>ffcfHtS:fTd. V-*4 2 2 0tt{fc» 

52 0 8-©fc£5*T?fWra&»£Lfcik 

4 2 0 8 ©lEl^^|nJ$:i^^.-t±. 2 0 9 IC J: 

W.5:iffin-54 2 o 8*t«Hb&^i^ 

£75^*4 2 0 9lC<fcotS^«3cl5S^<o 

SP4 2 0 6-N(&ilttSftS. 

[0 0 4 2] Zl<Z>j;e>tCb-C-7r^i/^ U4 2 0 6ti> 

[0 0 4 3]: E37li, 7Tfi'5U2 0 6©MWWt: 
H7lCfcWC, ROM7 0 ejCtt^'J feWB 

Stithy, CPU7 0 1KlJ:y, -rrWx^a.-;!/ 

-B*HW!lM^®i**i*. flaw* 'J 7 o stctt. fl 

ap^fe^ans^-^^jj^Httan*. mmi o 7 

£3. iJ^e-h>f>'^-73:-^7 0 3li, ^.kfcif 
3ttREttfBMI2 0 5{C^-rSfc«b©-r^^--7a:-X© 

[0 0 4 4] ^.^-^7 0 4liE4©^.dfV^-SPl''?? 
&»J, TOJSP7 0 81*04 IC^Lfc^'J >4fl(2tc4B3 

-r&o ww9i7 0 8ic«t!j- h y *jv* 2 0 3immz 

tlSo *- h U VVA 2 0 3 lC&?FP5§tt<Z)*&2M5JfB 
&*^U4 20 3ajWII*.e>*lT£y, ^-h'JySM 
2 0 3iz^ii:i:tiC, ^^U 4 2 0 3 a\Z7T?y$. 
y 2 o 6 (0WW»i:tl««K:«swanT, c pu 7 o 

(DCPUfrbm£&&&&M&mvttt&£*z>' ** 

»J4 20 3 afr&fg^ffiaaxfeT 1 -*^ LAN-f># 
0 4feSVHi3js^h^>^-'73i-^7 0 

So 

[0045] (zfvy*) 05i±-/y^^ 1 00 a, 1 

0 0 b<Z>$T®EI£:^1"o E5lCfc^T> Wffl? 2>f~8><D 
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JBffl&s mm>*-V V 8 0 2*.&VHi8 0 5©Vvf*l# 
fr"^ «tSB-5 8 0 3, 8 0 63ttH6£n-9 8 0 

4, 8 0 7 tCj: U W&atl-&„ VN-r^©i^»-fe^ 

v^SsMt. iflD^y^^Sfflv^sih^ha^tra.-** 

8 *:WlT hi- fi- h 'J y 8 1 0 ©T£ tfe U , 
F5A8 1 l.htcjaaatifch'^- flW^. K^n-^l 
5 oiii: J: y ffiiN9c*£?a*i.S. ^"6 k^a_l<d h^- 

10 s&m& 1 7-rswanfc, hams^kij: ysoia#ifc 

[004 6] h^-flbW6^a*lfeffl«94je» K9i* 8 

1 2tc*yinf»a*u. iggitbfch^-kwmwc^-r 

3fc<fcy, Sffiaz>vh8 2 0AA5*\ 

y-tv?9 8i4 }c<fc y, SHUgH^ySW.&ti*. 
20 7i^^^ l )>|[iiffli^t!i ja»»B©*#lfa^i: 
filtt&ft. 7x^f^^>SWin-9 8 1 5CJ:y7i 
-iX#Vy$$tti b W 8 1 6_h(Cttfff(cWJatifeffi& 

tic LTSftttsn*-. 7 =A7sVv ?sw«raHRa*ifc 
«fc o T&ma *v«#i: bT m^a ns. 

[0 0 4 7] — lffSaPP«!lAW?anTVN5#^, IS ■ 
ffirL->y h 8 2 OAAofeMilt IBtn-^ 8 2 l tc 

30 «fc y«^atiTM® M/-f 8 2 6±{c-_&^©a*vSo 

2 2ic«fey«^atiSo i^atifefflffitt, -sw®^" 
^824 *T*it&tu mm<?>%®8tfmmmmu- : 7 
8 2 3 ic^f s mm<D^^w^WMn - 5 8 2 

8 2 sjca-rsiTEHEa**. -^o^t-mssrs:^ 

i/ ^ * k: j: y #"fe±we>nT*cD* *ish^ tf v ^ r 
»v^n-9 8 2 8CJ:yfBa6atu 8 0 

jWKfaans.. 

[0 0 4 8] nSBTOJBiHcte, %<nfm\o>W®tefcx- b 

BJW©IW*iibrtt. riftgfjj 
-» r2«cB^j -> ri^cami ^ r3tfea^j 
a^j ^ r 4 ^g«j ^ r3^s^j — ••-» r^^p, 
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[0 0 4 9] Ma^JSlJ^SOPtt-W-ISofetjCOT'tt 

[0 0 5 0] Mffib Wlc«8*^J§*S*flHiT 
iSih wc«^**««ew>iiBfflW 

[0 0 5 1] toh3>bfa.-^^ej®^-lCfSUT, 
fOW^r- v h 8 0 1 ICfc y 7 V >#^<Z>$!K5?#;i3~fc 

y, ^*i*^y#w-e>4vtv*s*\ siy^stiTv^^ 

[0 0 5 2] ZL3T% ttfrtt. *- h U V S>8 1 0_tT* 
i/iZ*:eVim%.t>frX^Z>m&lZ\Z. ^(Dt^VKtt 30 

[0 0 5 3] Sfc, *-hy y *;rtffl.h-*T-jsi*^BE- . 
T-feSo £©b-*— ntfflrei*. #.-by«yS>Ki«ffrfe 

[00 54] H6J4. ^y>*100 a, 10 0b©W 
#^8;T*feS. H6»C;6vvt, ROM6 0 6JCtt^y> 

£jW8»SttTfe».K CPU6 0 1CJ:'J*©^n^ 
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S. tRf«IJ6 0 7td*as»fc-»i:!ifeofc^*^/-C& 

y, r^^oTttfflw^sssti*®^ «y§**W* 

* 6 o 3 tt/t-y-*-;b35/fcra-^£©n-*/b^y 
>*£bT^y>*£g^6fc#<Z>^>*- 7:t -* 

■e»y, H2c^rttyy>*i ooa««ci*iSft«- 

bTV>5„ LAN-f>*-7i-^6 04ttLANC* 

«rr*fe«>©-f>*-7x-^-p*y, E^tcewr:/ 
y># i oob*«z:n&^bTLANK:tSRa*iTt^ 

ft. 

[0 0 5 5] EPJ5USP6 0 S&HSKL/jsbfetftfiS-f©*)© 

■c*y, *-hyys?8i o*qe»a*i6. #-byy 
S?8 l ofcttaWSffiooS^Wk** 1 -* 810a ^ 

«f*.&*vtv**. *-hy*y8i offlgairfcfcfcuu 

8 10 ati^y 10 0 a&ftV^il OObffl 
«W»fc*^K:a5W2ftT. CPU60 1, *ftV* 
fck BU^6 0 8#n-#;MC#*ft;f^bK©CPU** 

0 4&ftV^{*ft2l h^^-7i-^60 3 fetf-bTL 

an&s w*to bjcasm-rftrfctftytsft. 

[005 6] (A- h 'J 3/ 2?CD«W0 H 8 JC*- h 'J V 

a; 8 i o *ftntt4 203 okt*k:*- h'J>r^8i 

0 fcPfcSO ©fli&l&jjVr. A - h y V V 8 1 0 ttE<Z> <fc 
5K.7VZ/9 1 0 0 a. b*6V^tt77d'i'5 , J20 6 

icg^sns. h y y v 8 1 otcttipan*^'^ y 8 

10 a (*-h'J vVA 2 0 3(CO^Tli4 2 0 3 a) 

)W«y#w6»*vT« y> *- h y ^ ^^^^^7" 
So H8KHin%LTv^v^ agtc^-t-r- 

jftgt^ *-by-sfc*?®«effltcfSCT«b 
*^jW8f!l2i*«. Satrfc^fcbTtt. -eoftiKtPlillft 

h y v yc»asR' , «* i n/S«i y tftf* ^ 
>f$>iac^*>ttfey» *avxj43a8ttc *-byv 

[0 0 5 7] ZLCDi-MC ffflA-h , J9t , #'f7"ID 

/i/y^i/S^^vAofeiSiS'H^, «aH>aw«k 
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v S?efl«c*j5*S**£ *ttffl©*- b U v 
{gJB 3 *lTV b U V *v ¥<DW&K 

a*)WKt&z.*.1F&*&. z.£>t=.&>. by 
y y £258w*ik»c, ■KM^*©*- b 'J ^ S>**Tfc* 
h ij v u-* (3-— tf&swi-y— 

[0 0 5 8] HStt^^U 8 1 0 aKHftttSft*-?-* 
©—WSra^HTf**. ^=EU 8 1 0 a Kit*, *(Di3- 

9 0 4 icfcfc h^-fflga^ffltiO&^IBftffittl/t 
[0 0 5 9] 3 "MC, *ty 8 1 0 alCtt. b 'J <y 

s?«* &«rsfc«>©#- h y >y s> id/j/'j 
#907 #qgiirt£tis. *- b 'J v *J i d/s/u r;i/# 

■5. S&C j*=EU*8 1 0 aKItt, b^-WliI#g&£* 

[0 0 6 0] «fflBW&B/*!F7H 9 0 sitzti^timm 

«&«#LT£v^d!effi#©#- h y * s> i d/*/u t» 
b u f ^e>i»iijbfe*- b 'J f^io 
/i/ y ?MWfcSfl«u ;p-#T**ftiirt- b y ? 

*&BfcLT«S*5i«>tf«fcV x . mtf2 4BSI!M3£ 

[0 0 6 1] aftttBBIBkDS/^-f'A-ett. eU:©*?^ 
^-#&#-byyS^C'fi8 i £l-'TV'>.S> ( , &33> J^T, 

[006 2] b U y 2*«iSfttfJfcfe#lH>#K. 
IWaS/^^KfeWS*- b U v S*Z«l«WHHHIH&tt 
t9?-T5. ftfi. a— tJHMhfcWu 4$Cafc*j-b-yyS* 

1 li<gMK©W53^"t^-5. 
[0 0 6 3] n-W-f b 1 0 2C6^'J>f l 0 
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Oa^lOOb, &*'Wi77#2'S , J2 0 6lC;BV'» 

h>-n^ (Toner Low) h^-ft-h 
' J v i/KPM£ *lfc-fe J: o T *Tl,;fl«tW3lS 
i®«JIW*3.-- M0 2*f) h^— a?ft#<X>i: 
L/f9--tf:*iz># 1 0 1 tCiiSiStlS. 

tt. ^^ya-ATJ^W&rS P C 2 0 3 KZKDit 

) [0 0 6 4] in&SWfe*- tfX-fe^^f 1 0 1H SH 
SStNTl 0 3lCjy-bT, a.-if*>f MO 2'\©§rb^ 

HiK©MI@Srffi U ffiiit 10 3^ &1S£0) BSC 
^ n.-- tf^y3.-^3^M6i-*PC2 0 8^t-9— ^ 

[0 0 6 5] -9— tr^-fe>*i 02H Hsaatfh^feW 

felU^cS-^^T, n— M 0 2 tc*- h U v V 

[0066] ssaatiM o s tt. *-bUvs;<z) 

# 1 0 lj^&SStf, €®BWoT2-W b 1 0 
2lCfTbvv*-bU^^©SSl®. XtX. tt£BW»®# 
- h U y *;®B«S® SrilHf i - *. IB5im# 1 0 3-W3S . 
{C, EPRLfc A- b U -y S?SIBiDa6ASl 10 4 ICM^R. 
[0 0 6 7] IsMJdKX%r 0 4 T»fik [lIJtX^tvfedyB^r* 

[0 0 6 8] Z.5^-ot~*-hV Vi?<DW££te#mM 
(c, =l— bio 2*»e>-iJ— ^-fe>* 1 0 l \zM 
jxij.y $?<JD^=Ey 8 2 0 afr6>^2*ffiL£.S! 

[0 0 6 9] f-^t^lOltt. SJflfUfe^'J^ 

h i o 2jc3&fB*s. n— ywawanfeASRs 

[0 0 7 0] i©J:^K:*- tfx-te>^ 1 0 Hi. rt- 
ifiM b l o 27b'»e30DW ^>>eDji^n (Nt-afI 

<Z)^L ^BBbfeBS^R&flBI©^-' !f*W b 1 0 2 

50 [ 0 0 7 1 ] KICB9 1 0 J^TTEI l <7)#)ii<Dl¥*HS:Si^ 



(10) 
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[0072] v u vi?<Di£8kum0m$n%xfm&. 

<Di/-try7>>M i oMfm nil fs- h U y ^'tf>3e 
t^fcibCDBg^ -y— fcfX-fe>^ 10 1 9*-9--f 

i otcfev^rn =l—p*4 bt^mztt^&mfrit 

=l— »fiM h i o 2 {c«fc y^?7$ns„ $ e>lC3.— tf-b- 
>T M o 2©#yiK:33vvTHu ^W^^ffi^nt^ 

^©-tV-MX^'h.-;^ 3 0, 2 4 OlCcfcUHf?:* 10 

-fe># 1 0 fcf* ; Ei/3.-;b2 1 0T*jgfj£*V5 

[0 0 7 3] a 1 0 tta- W M 0 2 ht- 

d <jm$nom{S. &z$. -9— tr;*-fe># i o licts-s- 
iT'rL— ifoD^^-r-s^/w^, ^jxisia2o^ , ';>'^ 

100 a, 10 0b&-g>V\&:7T^>? , J20 6{C£^ 20 
;i/2 3 0, 24 OlCtoTh-^- □fltilltffiAS 

i!iOObT*Wi -t©Iv*— ntfflWtt. 0l©h 
■f-D^ffi-^DtLT-y— IfX-fe^^ 1 0 ltCiUffi^tl 

^tlffS^i:*^ h U V i?fr*>m&&Ltt- b 
V v i? I D/i/U 7;i/#-$§-/tf^tt£*i-5. 3 £>ic h-?— 

ofeffiSgSrSstfLTfc&^o ZL*l£>©fit$&«U *-MJ 30 

v vim 9 ©«t e> jjfeflBisraBMrt- s * * y 

ten * i ey*»&3i#;s*w susii^2 0 5 5:/rbT 

[0 0 7 4] "r/UXtf-JVy* 1 0 0 aCDi^tC^ 

hica-^;b^5$tife^y>^T*fettH **btC*f 
Mix^v^ioo2T*h-}— n-MI-^fcWr&o * 40 

©»±. *©** btamssmm (mmsMm^m 

tty$ i o lich^-- n>?«-^*^l^i$tvs„ — 
iz;*7b<^;!s*iT^s©T*&*u£ fs^A^x*, 

i:x.^2©7\-y-^-;i/n>bfrL-3f 2 0 8^£ h-*— 
n^fe^f^-^fcA^rU hi— uvmZtLXV— . 
10 1 KjasfllS-fr* U-r-V^l 003). 
[0 0 7 5] -9--tra-fe>^ 1 0 Hi ^-ftltMDl3& 50 
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T'i£ffi2*vfch:>— U^m^^V^l 0 0 5T?£« 

[0 0 7 6] 01 \<DK3mft- lOlfflP 
C2 0 3 ±©-9— \Ztt*?a.-frlkX&Mfi i ei?3--n'2 
2 OIZ&^T fttlftZ. HI UCfeV^-9— ^t>f 

1 0 i^e>n.— !f*-r mo 2 'v?- # £j£fg-r 
Ktt. amstettf&nag* 2 0 8 y =l—*?j y$- 
7i-^ii(W- 9 f ^^a.-;b2 5 0 

[0 0 7 7] 01 liCfeVxT, xfvi/i 101 

JCSV^-9— ^X-feVf 10 1 (CfetfS^SfS/^^^ 

<fc y«M6W8!l*i*. xff ^1 1 0 lte-9— ^-fe>^ 

a^OT^lCfSCT^^^Vl 1 0 2&5W±;*-ry 
1 0 3*^*6. 
[0 0 7 8] V— =LTJ\y7<f3(Dm^l^t. 7srV?\ 1 

0 2T% h^— a-9«^cDSWSS:iSff^#Kji»rt* 

•r-5fc«)©^*f^'^.^^©W^©Ai35:^f*3itS„ 
[0 0 7 9] SttlA*©#^(CH SMbfeh-^- 

- □ vm%m$ji- v y >y bfc^- ^ 

©*^^«f^^A2 2 0(CA^$^ Uf^yi 1 

^©W^t*- h y <y i D/*/y r;i/*#ii t 
s^- ^ 

'fo 0 8 0] / ^tf^-5 L ^2 2 O^-^^A^JStvS 

^titcao%^TlBMa©^i^^^tt^ U-r-y 
^1104). z:©^S!mK{cov^l±^zB-tS. zi© 

tif^T g|Mb3tlTv^s : fe)©i:•r So 
[0 0 8 1] Sffi£H©^#^3*v2>i:, ^©H^SB 
0 3^\ii431-r-§) Ufy^l 1 0 5) „ ^-r-y 
^"110 6iSfc^f>^l 1 0 7T*m¥tem£M&Z>^ 

a— 9^i:^a^l^!fi!&2*i£ (^^^1 10 
8) . 

[0082] z.ft*mir-=3-— hi 02 -en p 

C2 0 8©rL— 9*^e/n-;b2 5 O{C«fcy01 3©n- 

■v-iyz-y^-z- (u i) iH®*^^stis 0 ^# 
(ok) &-r-5£, si 4©ia®(c^oy^s. 3©® 

[0083] A*aftfc*aeH«*- 1 ° 1 
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il*tlb, AKffiftttgB&$£>S Cx^^l 10 9). 
[0 0 8 4] RI:<Z)#ili{C ^ o TBfttb B f^^SE^IS 

[oo85] < bi—mncD^m>m 1 9 tta-f-y ^ 1 

10 4 jcfev\Td**fS/^T-'A2 2 o tci u£4t£*i&« 

[0 0 8 6] 0 1 fct*5*~#'<- 

* 1 9 9 9 tmmZftX\>^ Zfflf-^^-Xl 9 9 
9 Kit, rL— tf^C, WJM5^19 15, *-MJ 

19 17, h-^— D9«^«&-H 1918, J&«$OTB 
mi 9 0 6, SfMRWW&l 9. 0 7jBgWtStlT^S. 
A- M «v^<0^ i EUtc:gB4ic5*ifcf t -^&, EI 

j&- h U y 2*5© h^— WvffS38£B 1 9 0 8, 

h y >v 2?#© h-t—u vm%to&B 1909, a- h y 
v s?fe®ffifflJBiai 1910, a- h y y tffl*WB«c 

mi 9 l l, SU yS^BWSBSRT 1 -* 19 12 
[0 0 8 7] H>!)^fe'J#SfWl 9 16 

fflSfCOPh y'vy^fccMaeff^i 913 S:^fi 
LTV^S. WJ«(IBd^i 9 1 5li,^IiMr 
- jtl 9 0 5 bT^IS 

[0 0 8 8] ££ic, EUKbfca- h 'J y 2?fr S >tt._5L 
i^^m 19 1 3 i: y &jOtft:ft- h ij >y S^P^iggp^ 
^r9T9~(£nii7!j- h y y 2?©iWt»«s £ e> 

Mil 9 2 0^^ g>jX, Ztlfe^-^^-^l 9 9 9 

jpjggj^qsi 9 1 gfrggw fflMPiftettdRl 9214? 
IL ^-r^e> h"*— Wl*T*©JHIBI.l 9 2 2 fc^Wt 
£„ ^©h£, PP«0t^d^l 9 1 Sftif©-^-*^ 

*T?©»ir^l 9 2 2il, d<?#-^©#fc£B 1 9 0 

1 ^fr£> gEMftfSaiB 1-9 23 Z&ibT^m&mgS * 

v n.-;bft££#MbTBB^*tgfcft&BB#fr<D h-*— 

[0 0 9 0] 02 Ofcfc, h-*— D«i«)fi%i UIE 

B3 1 Btch^-- uvm^*-*- xx-zyzx'&mist- 
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7/l>*^*l?£**VCV ^Sfe*. IH U * "f - h y ^ 

2?®3pa&Bj^s^e>ay WMWt^i 0 0 o#t*» 

To 0 9 1] ££T!«IEittf#»3*i*». ^M©BJJWtt 
ISd^l 9 1 5^«d, 9RfrZ> 1 2H<Z>^l±^fefe.y 

©RmjS^2-ooo*jrT**y. ^i±i*¥©2 

* C>, 9 H ICfttlkWi fefc'J4000 *fc©BW*ft5*J*l 

[.0 0 9 2] «y h^-Tfffiwr^sasWBre** 100 

0>tjC$:3G)}iSmfi!!l«T'»cm#-rtV«, tt 

44>© 1 ^i3arai-/^fc^^"Bj|g^fe5 ' ^ 

^lM^©9H7B7t)^e ) inS 0 3.— ^tC^fLTli, 

* - h y v y jWffimn ft * H 3^ 6 9 ^- 7 B * "??«ffiB _ 

20 [0 0 9 3] RJlCDJ^CUT, ^-^^-^^^ 

CDJBH &?illb, €tl*T*lC*- h y y fcSa^ttBft 
J: 3 ten.-- !f(c-e<Zflf3BB«:3BVti4:*«T?**. 

y^'0DSBgRo t iait5iBcDftir^&, h-*-— 

30 ©BS:*G»rJfeB». mtilM^tcps^-rsft^bT 
r^fe tlfl ii^SIS *i*U£ ^ 1 
[0 0 9 4] h1—n91S*ii£.*iKji-hV*j 
0 1 ^SMbfe^cii, * - h y * s> 1 D/s/ y t;i/ 

#-^&t>* h-^- ^*^e> h-^--Wtifcft5 B S: <fc y iBI 
c?ilT*SS. ffiliUi. *-hy«y2>iD/S/'jy/i/# 

#6»nfc*- h y y y 1 d/s/ y T/u*#t h-*-- 

(CRS^bT^WftPP^^'^'y > h^5r*«>e>tl 
5*-*'<-^.l 9 9 9-eWStlTVNSjS 

[0 0 9 5] '*-tf^"fe>*T?3.— ^Klffiai" 

bfc*- h y y J?ft«BUT vxnjf. ifdCDn— !fT?il* 

50 V%e>Zlil*T*ffi!lT*§S. f-^^-Xl 9 9 9^C^3V^ 
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r, n.— if it, a e^tctt^-if kewssmsk: h -ft-ra (^^1204, 1205) . 

7V y h«R»«:«llUTVvH [0101] *-^-fe>* 1 0 1 Ttt^U > httBtf 1 

«. rL— iffcBffianfc^w^^ffiT^peaw^ii -2£^ftb u^y^i 2 0 6) , -eroT-^^Pc 

JS&OTk M©«lfcfcV*oiMl*M8:#BtP£*. Zl© 2 0 -3©*- tfX^i>'rL-;i/2 1 Organs,, -^b 

z:^t^«„ i&tmi Uf^i2 0 8) , *o>&mc. 

[0096] °i©j:e>ic, *- h u vs?®asiRtnaiR ^^^^^0^118^^^%^-^^- 

bs&> h-t— mtKD^m^immx'^mLx^.r'^ jv2 5 0iz*mtz> &rvfi 209) . z.<amzm 

£©T\ N U y S?0>3&BtfB& 10 5%a*iSliEjWa 1 6 ©iffl®T*&-5. Iff$&H£ £%fc 

\&Mz-&t>-&2>Z.HT\ *-hU'V^©h-^--S:t?§S l^iffltfWElC^atl-So !JH£3.©il#K:fS;D-5^ 

b-i— fc«6>i^M*©aJK«&T»f<& » 12 10). 

^§l£Ttf*f*f©«*fc*£-*-<&. [0 10 2] 01 7 it. 5W*=ES>a-;i/2 3 0,2 

[0 0 9 7] <RA®S/-^r>^>Hl 214, 4 0tCJ:»J3«Tati*, 3.— WrJUXfrb^V y b 

■i hcfev^T^an^MiiaRKiSiJTSBA&ff-ifcft© tfciSc£3Bfrtsfc&©si 2©x^y^i 201, 12 

#)H&SfBn?&*. 33TH4^S/->r>^«^-— 9 1 O 2®f«B©— «*^tBTP*S. HI 7 (a) Ji/rA 
iM b-fr<o%$B&)K$&m2ftZ>zfV y bmfcr-**^ 20 >f *#*©RAMK^-*-*y 'J > htfefS[©*SS»fI€T-$> 

ojWfcUTwa&atisfc©!:-*-*. t/*»Lft« ! &, * So «a«R«fcLTj*. «sft*^K:«ffla*ifch-*— * 

ht-n-)ff&goMt LTBB»a.*iT*»Av\ * > HWR&SSt-^eR&^'J > MSSSU int.. meM. 

a, n-if-y-^f h^e>-y— \mi*y*izm-2>7vyb «*b*Afesai*yu>h«dRi 7 i2fc, *-hu 

^^-^©^m^l^^Te^ejtcLTfc&v^ • vS?©2SattaciifKU «m«f*©*--byyS>#&ttiMti 

[0 0 9 8] HI 2iCi3Vvttt, H.-iflM b£.mmZ anfc^U>h«Rl 7 l 3i:#**ftS. 

n-r ^*«ft9 > tta.-w-f h 1 0 2 ici yaaf an. * [0103] ^/uxfrk-fv > bffi&r—z **m~? 

-^■fe>*fc8B«a*i.TV^SfiRa'J*9— ^-fe>#T? SBSBCti. *f#-by y^w^y^e^y^Mfegt 

Wttt. ^W^fcBUianTVxS^-fy^tth^-* h«^l 7 1 2©ffi&«gru -e©ffl£;fcSfc&^y > h 

-bv ^s?*«seipan*^A-f^icj:»j*fTatu tt»i 7 1 1 £LT*&$rrs u^y^i 701).* 

hiireitanTv^^y^U^-f^jWSSRanfeP ffl^^^'J > M***"*- tfx-B>*, 

c#©jfc*ha>fcra-*jc*»;!BTa;»i*. - hca*®*-* Ufv^i 702) . «»ku 

1 0 1 c^y > htsa&^-^aHgraa y > htjeBbw^anfcifcMWsressfc*^ 

if-tf>t.-fe>^i:rL-W-r bi:©3ftflWi. ^"y :/MHRl 7 l lCOfc-tey hU SB*ft:/y > h • 

*n*n©«n^H±©«©fcfe*. maz*- b u y s?*»&«»mbfc^y > h«R«:-fe v 

[0 0 9 9] if, H12Cfi^T, a-W-fMO hi**. 

2{c-^*ns> 7v y ^^MBfll^A^5S5©9»&3vanTv^ [0104] *- h y y yAi^anfciBKHiT 2 
s^w^^fe, im<DW&t>;->Tyx>m\zmt£istc. 40 yw^asn so^ph&^ti- s. miavmm^ 

^■y > MjasT 2 -**^^ ttVa.-Mzx.vv— \z n47jm\zwts-it>^tz.i3-bv vvmmoij^-ifi 

x±y* 10 1 lcilMan-5 (Xrrvfl 2 0 1, 12 BBv^T^e>SrHBC6*ife«#. ft*v^tt«KW8Aa 

0 2) . * - h y y y®^i:iit&4:ii#BM9Jcf5*>n nfc#^tc, h y y swagftafifeTftetttfa&sfc 

^as#«T?#«>&*lS. VNTV%*jWf*»tt-fe>-lMCJ:oTtt»a*l*. 

[0100] 5=/^ hSffiT^psa«Ji 205 t*. *- h y v y©*^-«flw e>*ifcii[«*>. &s 

^yvNWR^-ffcSHBi, Uf>y^i 2 0 3) , a »antv%s^j- h y «y ^©^^y *»e.^y > h^®^ 

^Sr^rs«^»ClMra»fCJ: y A*a*U e»©^ Sr«»ffiLT*- h 'J y ^©^U > 17 13 
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[0 10 5] -?-©^ J!j—hV*J&<D*lrt—fflBlV$>tl 

t-ij- h y «/ ^ i D/sy 'J y;i/#^i:J£8H"£ Ca.-r-v 

^1801). *CD»S*S:^5 1 y^ , l 8 0 2T«U 
[0 10 6] — in— T&W-*U£#-hl> 

£ftT^-£>©-£\ So^ofc^- b 'J v y r d/s/u t 
;i/g-if£3I#©#- h u y s> i D/s/U r;u##£: LT 
U"f"f^l 8 0 3) „ 
[0 10 7] ^LTfi^LTfc^fc^y^hflGRS:*- 
h U y yco-^U > 17 13 ^6>SB*tfib Ca/r-y 

^1 804), *i-ew»ffia*ifc^ , y y htmfr*>& 
y > u-^y^i 8 0 5). 

[0 10 8] -e-LT, J5ffl^yU>h*H»l 7 1 21C0 

hti'^fy^l 806) . 
[0109] Zl© <fc -P tC-TS dfcT\ A-h'Jf i^KlIB 

T ^ -5 4)- 1 .* £M# 2 *VC V \* V v£ £ & ES!I-r £ * £ # 

[oho] jsb&. n— iftcBsafeatisfffejas^-hu 

[0 111] J£-Lh©<fce>iclyr, hf— ji-bVvV\z. 
J; y h-^-Sr^-TS^y y^*H©Wi:#tt*, 

^■y > h ««»cjs crater fi-^u > n#$c§&&#5$;& 

So rntcj:*;, *-**&v^iiRas*i*©-y-- \£?m 
jc, -y— ¥x<Dtmte£tfMn2>* ^y>M8R 

[0 112] *£u ^-hUyS?©!* 1 *— Wi^SH*:* 
[0 113] 9Wc-r*u£ «J©fc#>©^ 

©»^j>&<fcy. ^ui/mmb^mmwc** 

fiR©TOfbW£JWc&y» 3 ft e>fl3£©£^(£fiLfcfc 

[0114] sw*#;7y>MHR«£irrs 
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i: ^tc, h y ? i D/t/ y r/i^HJtiHBfrKj&ft. 

T, K2 0©-?— ^^—^.IC-x— ^5:^l"f'5o 

[0 115] <^-r^©R^>BI2 ltt. 3.-if©« 
MtttM *K*gte* t £Efc*£©#»R&3a*"*'. * 

[0116] a.-- v<d?a4 ^immw&ttir&tez^ 

On^rv-fZ l o l) „ 
[0 117] xtf^M&V^yVZ&fcte^^ 

0 5tciic^, fesv^i, SBiil<WH2 0.5K:iSgKa*vfc 
rfN^hlCA^-tS Wr-*J-?l 10 2). 
[0 1 1 8] 5jNXhlC*fLT^fl:-^«^*^iatlfe# 

0 3), Sf^#©#&^-bT (J.'rVZfZ 10 4) 
VNttgtSeUlC 10 5), 5fvR^flB8*^- 

[0 119] -9— tf*-fe>*K:;BVvrtt. ^A^W^^: 

*^MStiS (^^^2 10 7). S0!E3*ifeB@&' 
rL-W-f >©J8PSB*2 0 8(C3zlfgU $e>{CH@& 

[0 12 0] EI2 2 (a) li, X7-yZf2 1 0 8^CSV^ 

h^lC^an-5M®"efe-5„ ^L— 9-HiZl©lllST'Bg 

[0 12 1] H2 2 (b) li, ^R^©WSSr3*tf«WB 
i-Sfe«)©li®T*S>S= 3.— 9»l3*a%snfcfiiEW©' : f , *» 

•S. 02 2 (b) li. H=e©l»^^-^b'^*^ , ' , ' 

suit's wt •§>. 

[0 12 2] 3©«fce>lC, hC-^^LT^*^r 
©ii^i-^^IH^^^T^r^^-C-^s. '"ibT 

i^sti-fcBST% yy>^©,^^^5:-rs-9— 
ifflBRtci*. HHWKU ^"y > b%m^M-tz>T-*^ 
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[0 12 3] £Lt<D£?K.. 'pte<£ : bhi — ftZ&MR 

y y yffl&\zm?& : T-zTkzffi&ft- v u ? s?i*© h 

Jg»cgBi-.5 jSiBSHg#©3:*M>T-b— 

t, :/y >#«©#- by ^ts^i/t^*^^ 
[oi24] se>c ^y^MMc^s^-*^ 

LT^^nfe^U >*©WS»CBW-5'5 S --*K*^ 

[0125] ae>«c. -9— bf^-fe>-*-®tWBJi. M*. 

h U v S*ZXK&a£C &l$r*©;*J- h U v 
[0 12 6] <^KDHSS<30^tCfe^S^>JiUlSi 

&© * e> J5ti»st*«»&n«. 

[0127] ( 1 ) h ■*— D Q1B1&&H£ &*lfcBfa&T? 
SiS^T-i fctolC, jfj - h 'J y S?W© h"^- S^W^i* 

3K»©fls^jKffi©ffi«£*£"rs. 

[0128] (2) *-h'Jyy©h-*— WlADtfaWC 

[0129], ( 3 ) ft- h 'J y S*© N^— Wv©iftmf{C 

- h y *j y©sv «««#©#- h u ? s> 

[0130] (4 ) *- h u y vom&£m$.£. 

&fc>-frTv^©T\ 3— IfttttJB***- h 'J f 
h y y *;©BSa6lftf["bK:«^«»©**T.fc5aW* 

[0 13 1] (5) 3.— !>»C«#a*lTVNStBR 
©?W:*^l/r*£«>TRSfc-r&£fc#T?£*. 3 
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[0132] (6) a- h y y yafwc^^y feflf*. 
-ezLtc^y y v^muE^miM^-^ *ib»lt 

V\fifc«>ic' ^©^-iJf^-^^-^bbT^SbT 
36 < 31 i: #T* S: v vr iESftfe h - J— -Wi©^ 

[0133] (7) *-hyvS?a#KU -ttv&BFttc 
figfJ-TS £<*©#- h y v V(D9^-ftc^t I D^S/'J 

*>©aaft&ffl©"r*£i:#T?*s. *^ iti&iwMT* 

-*fcj§vvt. ^y>h«Bffll&*3S38KlK:J:oTBS3l 

atife*- h y v 5?T?&*jWflsrc** *- ^ }J v * Ja > 

[0 13 4] (8) A-hyyyS^C^-f&^fe 
Tfe, -€■©*- h y v ^©^^-r-^^^fPWW®^??: 
[0 13 5] (9) ■yr-\Ztt>9-TFr—#t:iHfr 

[0 13 6] C^2©|©6©^^] I2fflWitb 
>c y S:* bT v ^ V ^* - h y v 2? Srffl v ^ S/^-f- 

i**wm-?&. *s/^i»tt» i ©saeKiifeaiic u 

*?C ^ ^ 'J *«*v t Srl^Wl^^©^^^ 1 £>^&S 
[0 13 7] <^r©i/-^->a>02 3lizfs^6©^^ 

©■^y > MSdBaK^^rea^anft^wx©^* y 

- h y y ^©^=Ey tc-fis#a*vs^-^ tH^'pfes 

3^ *-].ijy*;ciB*©5 : -*IiBWI>ans. ift&M 
t5^/i» 2300(1 ^'J > h $tl^t^SSLt>* 

^y>h&bat5fc|«R&3S^. A3©WJM^/^-V 
i>*dR2 3 0 1, A4©BW«H»/^i4jdR230 2 
tt, -9--fX^©«(S5c5:^t-= r^e>©ffl^ r/WXifi 

KEa-rs-^w x©Mis i wj-rs#tc 1 ■rojn 

[0 13 8] -9— fX-fe>^365 1 c2 3 0 314. ^'J>h 
-;b ^*«lSWaRBBffllH 2 0 5 tcg^a *i 

■t 5 /^ * e>-y— t^x-fe > ^ \zf) - h y ^ s?©s&s&ii 

^Ji-5fe^^)^CfflV^S= i*l6>7-f-;VK2 3 0 3, 2 3 

o 4©i^ttay*aass*isifc»±*''^*^-&* is 

©Tr, ROMtC|B^L/Tb*oTt)^V\ 
[0 13 9] H2 41*. -*l©38B!0B©iai 21C3E*. 
T3lc|li^^T'|^fanS^:©^lMS:^-r®T*S)S. 
50 [0 14 0] 5 s A-*:* ! es?a-;i/W3SBW»*^J*^-. 
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^-#23 00~2 3 0 2£gG#-ffiU gg^ctCfSD 

fcj&fe, m&mznt~?v y msrt*-* 2300-2 

3 0 2lCl£0£-fey hLTS3< = 
[0 14 1] Xf'V^2 4 0 3~24 1 Oli, HI 2© 
XtV?! 2 0 3~^f7^1 2 1 0 £mffirC'%>&<D 

[0 1 4 2] 3©J:e>tC, A- h U y ytc^y 10 

l 2 ©#)«lc^;iT:fcgtli©£®©0 2 4 ©#J|g£f OT^ 
&5W;*M©^;/£ttT'&£fc&lC, 
PifcilMb, **yfc#Lfcv^-hy'yy«:«8i"& 

^w^icMbT«02 4(r>#)iiS:jiffl'rszii:T% 20 
[0143] <vi---tynoypffl>*$3ffi&^ z ^ x 

««w»-e»a. bfrbfc#e>, A-hu^^rfc®^ 

y yS*Z>S/y7;b#^£^^£-£&& v ^ 
[0 14 4] 02 5&, 01 l©^-T->y^l 1 0 41C33 

[0 14 5] #tfr>*^klC&^-# / <-* 2 5 9 9 # 
«8SS*lTV>S. zio-r-*^-:* 1 9 9 9 tCli, a- 

-mc ftMttttJg& 1915, * - h y y y © 

spi^pp^si 9 16, h U y £/@B£H 19 17, h 
■T- nVmV&SiB 19 18, flHMOBH&l 9190 4 

[oi4 6] h y y ya&fcy© 3 ^^***! 9 1 

6tt, A-hUvy©«ffl«»l 9 0 3fcEJlRB 1 9 o 

4 hu ys>ftfey ©fflBHWfcf 5 -* 1 9 o 5*>e> 

gffi2;ftfcW$^l 9 1 3£WbT^5. 
TOJ#$»£t£ 1 9 1 5tt. fWftffc^-* 1 9 05^ 

[0 14 7] ^iUlC^fcoTWU ^^^51 9 

1 3^^»JWMW(2 5 0 1 «*WU 
^-fljn*Tf©JHia2 5 0 2S: : 3HIB-*-6. r©fclS> J 
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wn*T?©Jffliai2 5 02 h^-- a<?<§ 

^oym-R 19 0 1 fc#&»3fcBS3IB 2 5 0 3 
[0 14 8] 02 6te, h^-WtBSW©^** 1 ^ 

0 m^7t>t^(DWiE(D^^irmx'^o mx&s 8 

J! 3 1 B\z hi— a</«^S*-^*>*T?»fi^ 
fc-t&o Stiff©*- h 'J ^ V&^W^frbifctbbn 

swiMi&Wi^ e>, 2iy © h-*-- « 1 */it»cwu 
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